A Parallel Programming Model with Sequential Semantics by Thornley, John
  
	 ﬀ	ﬁﬃﬂ! #" $%	ﬁ&('	 #
)*$%	+, -.0/
1325476
896;:=<
>=?A@-BDC)@#?AEFB-GIHKJ
LNMPORQTSNU 8 QTVWYX5V[Z\V9V^] 4 M=U3_a`bU 254,c47d X 8 S 4 ] 4 M=U 6
`e_aSfU 254g47h S 474 _a`
g
_AijU!_aS3_a`kO
258
V9_
6
_al
2=<
m
QTV
8
`n_aSFM
8
QﬀLNM
6
U
8
U
XoU
4
_a`
1p4
i
2
M5_aV9_
hT<
ORQ
6
QTq
4
MrQAs
m
QTV
8
`n_aSFM
8
Q
tKuauav
wyx
X
:
]
8
UNU
4
q{z|Q
<{}T~
U
2
s
tKuauav
898
i
tKuauav
_
2
M
132
_aS
M5V
4j<

V9V
c389h2
U
63c3476
4
SN
4
q
89898
   Ł   
zQaM < U 2 QaM5 6 U!_] < QTiQTq 4 ] 8 i{QTq5 896 _aS7sz|QaM 8
m
2 QaM5q < s`e_aS 25896ﬀ6 X5l\l_aS!U7s h X 8 q\QaM5i 4 sQaM5qQ 6
6!896 U
QaMri 48 M 6 _ ]¡QaM <¢ Q <o6 _ 4 S(U 254 lrS 4  8 _X 6(6!8¤£<4 QTS 67¥ L,` 474 Vﬁ 4 S < `e_aSNU
XrM\Q¦U 4 U!_ 2 Q7 4P:-474 M
QTq5 896!4 q :§<¨6 X5i 2 Q h S
QTi 8 _X 6 QaM5q 8 M 6
89h2 U!`IX5V5QTiQTq 4 ] 8 i;QaMrq 6 X5i 2 QaMﬀQTV9V  QTS!_XrMrq¡M 8 i 4h X <a¥R132 QaM5 6
QTV 6 _|U!_ﬃU 2r4 _TU 254 Sﬀ] 4 ] :-4 S 6 _a`] <©4£ Qa] 8 M 8 M h i7_]¡] 8 UNU 474 s0z|QTS <«ª QTV9VIs
m
QTS
V¬ 476!6
4 V^]¡QaM-sRO 4
U
4
S
x
i
2
SK­_aq
4
S7s#QaM5q ®S
8
i¨¯QaMq
4
¯
4
V9q
4
s`n_aSU
25478
S)U
8
]
4(6
l
4
M=US
4
QTq
8
M
h
U
25896
U
25476
896
QaMrq|`e_aS)U
25478
S
6
X
haha476
U
8
_M
6
S
47h
QTS
q
8
M
h
U
25896;¢
_aS!
¥
132
QaM5
6
U!_¡U
2r4¨h
S
QTqYXrQ¦U
4%6
U
Xrq
4
MU
6¢2
_
2
Q7
4ﬀ:-474
M{lYQTSNU_a`0_XrS3S
476!4
QTS
i
2h
S!_X5lq\X5S
8
M
h
]
<
6
U
Q
<
Q¦U
m
QTV[U
4
i
2
s§°
4
S
MrQz|Q
6
6!8
M
ha8
V9VIs=ORQaX5V
x
8

8
V9_TUNU
8
s

q\Qa]
c38
`e
8
M-saO
4
U
4
S
ª
_a`
6
U
474
s
c
X
6
U
QaM%±
478
M5_os
®0
4
x
i
2
_A_aV
4
S7s²)V9V^Q³°
8
M\QaX-s
x

4
U!V^QaMrQP¬,S
<
X5a_KTQAs
c
Qµ´
8
U%zQaM5_
2
QTSsQaM5q O
4
U
4
S
m
QTS!V
8
M-s#`e_aSU
25478
S
254
V9l
¢8
U
2
]
<
S
476
4
QTS!i
2
QaM5q`e_aSU
25478
S,`eS
894
M5q
6F258
l
¥
ORQTSNU
8
iX5V^QTS%U
2
QaM5
6
U!_{ORQaX5V0`e_aS
254
V9l
8
M
h
]
4
¢38
U
2
QTV9VU
2
_
6!4{¶!8
M=U
4
S
476
U
8
M
h
V
8
UNU!V
4ﬀd
X
476
U
8
_M
6!·
w
47d
X
8
TQTV
4
Mri
4
sM5_M5q
4
U
4
S
]
8
MrQTi
<
s\U
8
]
4
U!S
Q
4
VIsQaM5q
8
M=
896!89:
V
4
iQa]
4
S
Q
6F
QaM5q%U!_°
4
S
MrQAs

q\Qa]³saQaM5q
c
Qµ´
8
UR`n_aSkQ
6!6!896
U
QaMri
4
QaMrq¨lrS
_§_a`eS
4
QTq
8
M
h
Q
:
_
4
QaM5q
:-4j<
_M5qU
254
iQTV9VR_a`ﬁq\XoU
<a¥(132
QaM5
6
QTV
6
_PU!_
g8
QaM
4¡¸
_A_§q\`
4
V9V9_
¢
`e_aS
2r4
S,QTq\]
8
M
896
U!S
Q¦U
8

46
X5lrl-_aSNU
QaM5q{`e_aS;
474
l
8
M
h
X
6f¢4
V9V`
4
q
¥
zX5i
2
_a`,U
25896
S
476!4
QTS!i
22
Q
6P:-474
M
8
M5¹YX
4
M5i
4
q
:=<
U
¢
_l\QTS
QTV9V
4
VlrS!_
h
SFQa]¡]
8
M
h
lrS!_¦´
4
ijU
6
Q¦U
m
QTV[U
4
i
2-º
U
254
O
m»
l\S!_¦´
4
ijUﬀV
4
q
:=<
x
U
4

41
Q
<
V9_aS¼QaM5q*z|QaM
8
m
2
QaMrq
<
Q¦U
m
QTV[U
4
i
2
QaM5q
:=<
LNQaM
Wr_
6
U
4
SQ¦U

S
h
_M\M
4
»
Q¦U
8
_MrQTV#±pQ
:r6
srQaM5q½U
254
m;m;¾%¾
l\S!_¦´
4
ijUfV
4
q
:§<
m
QTS
VY¬
476
6!4
V^]¡QaMPQaM5q³zQaM
8
m
2
QaMrq
<
Q¦U
m
QTV[U
4
i
2-¥¿132
QaM5
6
U!_ﬀU
2
_
6!48
M5q
8

8
q\XrQTV
6
QaM5qPU
2r478
S
h
S!_X5l
6¥
x
l
4
i
8
QTVYU
2
QaM5
6
U!_
x
U
4

4
`e_aS
8
MU!S
_§q\Xri
8
M
h
]
4
U!_¼lYQTS
QTV9V
4
VlrS!_
h
SFQa]¡]
8
M
h%¢38
U
2
O
m»
q\X5S
8
M
h
]
<
Z\S
6
U
<4
QTS)Q¦U
m
QTV[U
4
i
2-¥
132
QaM5
6
U!_U
254

q\Q
uÀ
U
4
Qa]+Q¦U
x
8
V
8
i7_M
¸
S
QTl
258
i
6
s
8
M«l\QTSNU
8
iXrV^QTS
1
_]ÁX
89hah
V
4
QaM5q«Â
476
®¿]
:
S
<
s\`n_aS)lrS!_K
8
q
8
M
h
]
4,¢38
U
2ﬃ6
_a`ÃU
¢
QTS
4
s#i7_]¡l\XoU
4
SfU
8
]
4
s-QaM5qﬃU
4
i
2
M
8
iQTV
6
X5lrl-_aSNU;`e_aS]
<
l\QTS

QTV9V
4
VklrS!_
h
S
Qa]]
8
M
h
l
4
S!`e_aS
]QaM5i
4,4£
l
4
S
8
]
4
M=U
67¥¸4
UNU
8
M
h
]
<ﬃ2
QaM5q
6
_M|Q½Ä
vµ
lrS!_Ai
476!6
_aS
6
2
QTS
4
q

]
4
]¡_aS
<
]ﬀX5V[U
8
l\S!_§i
476
6
_aS
¢
Q
6
QqrS
4
Qa]Åi7_]
4
U!S
X
4
`n_aS]
4T¥
w
Â
4
i7_]¼l\XoU
4
S
6
i
894
MU
896
U
6)2
Q
4

4
S
<
U
Qa]
4
q\S
4
Qa]
67ÆÇ
132
QaM5
6
U!_,]
<
U
4
QTi
254
S
6
QaM5q¼QTiQTq
4
]
8
i;i7_aV9V
4
Q
h
X
476ﬁ8
M(U
254fg4
l\QTSNU
]
4
M=U0_a`
m
_]¼l\X5U
4
S
x
i
894
M5i
4
Q¦U)U
254
²M
8

4
S
6
8
U
<
_a`

X5iF§V^QaM5qs
»
4j¢ÉÈ-4
QTV^QaM5q`n_aS)lrS!_K
8
q
8
M
h
]
4¢38
U
2|6
_½]QaM
<
_alrl-_aSNU
X\M
8
U
89476
8 
QaM5q½`n_aS 4 M5i7_XrS
Q ha8 M h ] 4 U!_ 4 ] : QTS
¼X5l-_MU 25896 QTq5 4 M=U
X5S 4T¥0132 QaM5 6 QTV 6 _(U!_(U 254)6 U
X5q 4 M=U 6 U 2 Q¦U¿L
U
QaX h2 U)Q¦U)U 254 ²M 8  4 S 6!8 U < _a`

Xri
AV^QaM5q|`e_aS 6F2 QTl 8 M h ] < l 4 S 6 l 4 ijU 8  4 _M|i7_]¼l\X5U 4 S 6 i 894 M5i 4 QaM5q
`e_aS3]¡QT 8 M h U 2 Q¦U3l 2 Q 6!4 _a`k] < V 8 ` 4,6 _ 8 M=U 4 S 476 U 8 M h QaM5q 6 _¡]ﬀX5i 2 `eX\M ¥
132 QaM5 6 Q h Q 8 M|U!_¡OS
_a` 476!6 _aS ¸ SFQ 2 Qa] ª)8 V9VkQaM5q 25896 U 4 Qa] 8 M³U 254¨g)4 lYQTSNU
] 4 M=U_a`
x
XrS ha4 S < Q¦U
U 254 ²M 8  4 S 6
8 U < _a`

X5i
AV^QaM5q«`n_aS%U 25478 S%i7_]¡l\Q 6!6!8 _M«QaM5q 6  8 V9V ¥³132 QaM5 6 U!_ g S ¥
x
U 4 l 2r4 M©O 4 U 8 U7s
g S ¥
m
2 QTS!V 476 ° 4 S
M 6 U 478 M#s5QaMrq±pX5i <

SNU 8 M 8 QaM½`n_aSf]QT 8 M h ] 4:4 V 894  4 U 2 Q¦U : QTqU 8 ] 476 qr_M#ÊËU 2 Q 4
U!_¼V^Q 6 U`n_aS 4  4 S ¥
132 QaM5 6 U!_
m
4 i 8 V 8 Q{`e_aS :-478 M h ] <|6 l 4 i 8 QTV0`eS 894 M5qQaMrq`n_aS%lrS!_ 8 q 8 M h ] 4(¢38 U 2 Q 6 QT` 4¼2 Q 4 M
Q ¢ Q < `eS!_]
m
QTV[U 4 i 2 `n_aSfU 2r4 l\Q 6 UfZr 4,<4 QTS 67¥
132 QaM5 6 U!_ﬃ] < ]¡_TU 254 S7spzQTS h QTS 4 U7s0] < `eQ¦U 254 Ssp°Q 6!8 VIs0QaM5qÌ] < : S!_TU 254 S7s c _ :-4 SNU7sp`n_aS%U 25478 S
XrM5i7_Mrq 8 U 8 _MrQTVkV9_ 4 QaM5q 6 X5l\l_aS!U3U 2 S!_X h2 _XoUQTV9Vp_a`¿] < V 8 ` 4 QaM5q 4 q\X5iQ¦U 8 _M ¥ Â 8 U 2 _XoUU 254 ]{sYL
S 4 QTV9V < i7_X5V9qM5_TU 2 Q7 4 qr_M 4 U 25896Æ
W
8
MrQTV9V
<
QaM5q
6
_]
4j¢2
Q¦UfaQ
h
X
4
V
<
srU
2
QaM5
6
U!_U
254
m
QTV
8
`e_aS
M
8
QLM
6
U
8
U
XoU
4
_a`
1b4
i
2
M5_aV9_
hT<
`e_aSfU
254
XrM5i7_X\MU
Q
:
V
<
]QaM
<
U
2r8
M
ha6
U
2
Q¦U
2
Q
4
]QTq
4
U
2r476!4
V^Q
6
U
6!8¤£ﬃ<4
QTS
6)6
_¡`IQ
6
i
8
MrQ¦U
8
M
h
QaM5q XrM5`e_aS
ha4
U

U
Q
:
V
4T¥
132r896
S
476!4
QTS!i
2¢
Q
6¼6
X5lrl-_aSNU
4
q
8
MlYQTSNU
:=<

8
S¡Wr_aS!i
4|Í)Î
i
4
_a`
x
i
894
M=U
8
Z\i
c476!4
QTS!i
2Ïh
S
QaM=U

W
Í
x
c;ÐuAtjÐ~a~ÑT~
QaMrq
:=<
U
254
»
x
WÏXrM5q
4
S
m
_§_al
4
S
Q¦U
8

4

h
S
474
]
4
MU
»
_
¥
m3m
cfÐuAtµ}T~a~a~aÒA¥
 Ó ÔÖÕ×É
ORQTS
QTV9V 4 VlrS!_ h SFQa]¡] 8 M hÌ896 ]¼_aS 4 q 8[Î iXrV[UU 2 QaM 6!47d X 4 M=U 8 QTVlrS!_ h S
Qa]] 8 M hÌ8 MØlYQTSNU :-4 iQaX 6
4 _a`
U 254 i7_]¼lrV 4£58 U < _a`RS 4 Q 6 _M 8 M h s-U 476 U 8 M h sQaM5q|q 47: X haha8 M h¡8 MﬃU 254 i7_M=U 4£ U_a`0i7_MriX5S!S 4 M5i <a¥ LM{U 25896
U 25476!896 s ¢ﬁ4 lrS 476!4 MURQaM5q 8 M= 476 U 89h Q¦U 4 Q)l\QTS
QTV9V 4 V5l\S!_ h S
Qa]¡] 8 M h ]¡_§q 4 VU 2 Q¦U0lrS
_ 8 q 476 q 8 S 4 ijURi7_MU!S
_aV
_a`fl\QTS
QTV9V 4 V 896 ] 8 M«QﬃM5_TU
Q¦U 8 _M ¢38 U 26
47d X 4 M=U 8 QTV 6!4 ]¡QaM=U 8 i 67¥ﬃÍ X5S%]¡_§q 4 V0i7_M 6!896 U 6 _a`;Q 6 U
QaMrq\QTS!q
6!47d
X
4
M=U
8
QTV
8
]¼l
4
S
Q¦U
8

4
l\S!_
h
S
Qa]¡]
8
M
h
M5_TU
Q¦U
8
_M
4£
U
4
M5q
4
q
¢38
U
2
U
254
`e_aV9V9_
¢8
M
h
U
2
S
474
lrS
Q
h
]¡Q
6º
ta¥31254
l\QTS
QTV9V
4
V
89Ù
Q
:
V
4(6
47d
X
4
Mri
4
_a`
6
U
Q¦U
4
]
4
MU
6
lrS
Q
h
]Q
8
M5q
8
iQ¦U
476
U
2
Q¦UQ
6!47d
X
4
M5i
4
_a`
6
U
Q¦U
4
]
4
MU
6
iQaM
:-44£o4
iXoU
4
q Q
6
l\QTSFQTV9V
4
VU
2
S
4
QTq
67¥
}§¥31254
lYQTS
QTV9V
4
V
89Ù
Q
:
V
4
`e_aS

V9_§_al
6
U
Q¦U
4
]
4
M=Ukl\S
Q
h
]¡Q
8
M5q
8
iQ¦U
476
U
2
Q¦UkU
254ﬁ8
U
4
S
Q¦U
8
_M
6
_a`YQ`e_aS

V9_A_al
6
U
Q¦U
4
]
4
M=U3iQaM
:-44£54
iXoU
4
q|Q
6
l\QTS
QTV9V
4
V#U
2
S
4
QTq
67¥
Ä
¥312546
8
M
h
V
4
Q
6!6!89h
Mr]
4
MUﬀU
<
l
4
lrS
Q
h
]¡Q
8
M5q
8
iQ¦U
476
U
2
Q¦U(aQTS
8
Q
:
V
476
_a`)Q
ha8

4
MDU
<
l
4
QTS
4
Q
6
6
89h
M
4
qQ¦Uﬃ]¼_
6
U³_M5i
4
QaMrqØU
2
Q¦U{_aS!q
8
MrQTS
<
Q
6!6!89h
Mr]
4
MU{QaM5q
4
aQTV^XrQ¦U
8
_M_al
4
S
Q¦U
8
_M
6
iQaM
:-4
X
6
4
qÌQ
6%8
]¡lrV
8
i
8
U,i7_]¡]ﬀXrM
8
iQ¦U
8
_MÌQaM5q
6N<
M5i
2
S!_M
89Ù
Q¦U
8
_M«_al
4
SFQ¦U
8
_M
6%:-4
U
¢474
MlYQTS
QTV9V
4
V
U
2
S
4
QTq
67¥
LNMÌ_X5S(]¼_Aq
4
VIs0Q{l\QTSFQTV9V
4
Vﬁl\S!_
h
S
Qa]
896¨6!8
]¡lrV
<
QaM
47d
X
8
aQTV
4
MU
6!47d
X
4
M=U
8
QTVlrS!_
h
S
Qa]
¢38
U
2
QTqrq
4
q
lrS
Q
h
]Q
67¥Ú13254
l\V^QTi
4
]
4
M=Uﬃ_a`%U
2r4
lrS
Q
h
]Q
6{896{6
X
:
´
4
ijU³U!_ÛQ
6
]¡QTV9V
6!4
U|_a`(S
476
U!S
8
ijU
8
_M
6
U
2
Q¦U
4
M
6
XrS
4
U
254,47d
X
8
aQTV
4
M5i
4
_a`kU
254
l\QTS
QTV9V
4
VkQaM5q
6!47d
X
4
MU
8
QTV
6!4
]¡QaM=U
8
i
67¥
Â
4
l\S!_
4
U
2
Q¦U
8
`
6
U
QaMrq\QTS!q
6!47d
X
4
M=U
8
QTV
4£54
iXoU
8
_M_a`0Q¼lrS
_
h
S
Qa]
w
:§<{89h
M5_aS
8
M
h
U
254
lrS
Q
h
]Q
6F6
Q¦U
896
Z
476
Q
ha8

4
M
6
l
4
i
8
ZYiQ¦U
8
_M
QaM5qU
254
lrS
Q
h
]Q
6
QTS
4
X
6!4
q i7_aS!S
4
ijU!V
<
sblYQTS
QTV9V
4
V
4£o4
iXoU
8
_M_a`0U
254
lrS!_
h
SFQa]
w
Q
6
q
8
S
4
ijU
4
q
:=<
U
254
lrS
Q
h
]Q
6Fﬁ896;h
XrQTSFQaMU
474
q|U!_
6
Q¦U
896
`
<
U
2546
Qa]
46
l
4
i
8
Z\iQ¦U
8
_M
¥
Í
XrS¿]¼_Aq
4
V\QTV9V9_
¢36
l\QTS
QTV9V
4
V-lrS!_
h
SFQa]
6
U!_
:-4
q
4

4
V9_al
4
qPX
6!8
M
h¨6!47d
X
4
MU
8
QTVS
4
Q
6
_M
8
M
h
sAU
476
U
8
M
h
s
QaM5qDq
47:
X
haha8
M
h
U
4
i
2
M
89d
X
476
slrS
8
_aS%U!_ l\QTS
QTV9V
4
V
4£54
iXoU
8
_M*`e_aS¨l
4
S!`e_aS
]¡QaMri
4T¥
x
8
M5i
4
l\QTS
QTV9V
4
V
896
]
8966
l
4
i
8
Z
4
q q
8
S
4
ijU!V
<
s
6
_al
25896
U
8
iQ¦U
4
qQaM\QTV
<A6!896
QaM5q i7_]¼l
8
V^Q¦U
8
_MU
4
i
2
M
89d
X
476
QTS
4
M5_TUS
47d
X
8
S
4
qU!_
4£
U!S
QTijUplYQTS
QTV9V
4
V
896
]Ö`nS!_]ÜlrS!_
h
S
Qa]
67¥bª
_
¢4

4
S7s
8
U
896b8
]¡l_aS!U
QaMUU
2
Q¦Ubl\QTS
QTV9V
4
V§l
4
S!`n_aSF]¡QaM5i
4R896!6
X
476
6
X5i
2
Q
6¨h
S
QaM§XrV^QTS
8
U
<
sRV9_QTq
:
QTV^QaM5i
8
M
h
sRQaM5qV9_AiQTV
8
U
<D:4
i7_M
6!8
q
4
S
4
qÌU
2
S!_X
h2
_X5U¨QTV
h
_aS
8
U
2
]QaM5q
lrS!_
h
SFQa]Ýq
4

4
V9_al\]
4
MU
¥
 8
Â 4 q 476 i7S 89:4 Q 6!4 S 89476 _a`lrS!_ h S
Qa]] 8 M h4£ l 4 S 8 ] 4 M=U 6 l 4 S!`e_aS
] 4 qﬃ_M|X5l|U!_PÄ } lrS
_§i 476!6 _aS 6 _a`
Q 6
2 QTS 4 q  ] 4 ]¼_aS < ]ﬀX5V[U 8 l\S!_§i 476
6 _aS 6N<A6 U 4 ] ¥01325476
44£ l 4 S 8 ] 4 M=U 68 M5q 8 iQ¦U 4 U 2 Q¦Uf`e_aS;Q ¢8 q 4 S
QaM ha4
_a`klrS!_ : V 4 ] 67º
ta¥)Í X5S]¼_Aq 4 VbiQaM 4£ lrS 476!66 _al 25896 U 8 iQ¦U 4 ql\QTS
QTV9V 4 VQTV h _aS 8 U 2 ] 6¢38 U 2 6
89h M 8 Z\iQaM=U!V < V 476!6 i7_] 
l\V 8 iQ¦U 8 _M{U 2 QaM³U!S
QTq 8 U 8 _MrQTV 4£ lrV 8 i 8 U)l\QTS
QTV9V 4 Vl\S!_ h S
Qa]¡] 8 M h ]¼_Aq 4 V 67¥
}§¥ ORQTS
QTV9V 4 V¿lrS!_ h S
Qa] 68 M©_X5S,]¡_§q 4 V 4£54 iXoU 4 Q 6%4jÎ i 894 MU!V < Q 6%6!47d X 4 MU 8 QTV¿lrS!_ h S
Qa] 6 _M©_M 4
l\S!_§i 476
6 _aS3QaM5q{q 4 V 8  4 S h _A_§q 6 l 474 qYX5l 6 _M{]ﬀX5V[U 8 lrV 4 l\S!_§i 476
6 _aS 67¥
Ä ¥ O¿S!_ h S
Qa]q 4  4 V9_al\] 4 MU ¢38 U 2 _X5Sﬀ]¼_Aq 4 V 896 V 476!6 q 8[Î iX5V[U¨U 2 QaM ¢38 U 2 U!S
QTq 8 U 8 _MrQTV 4£ lrV 8 i 8 U
lYQTS
QTV9V 4 V§l\S!_ h S
Qa]¡] 8 M h ]¼_Aq 4 V 6:-4 iQaX 6
4 S 4 Q 6 _M 8 M h s¦U 476 U 8 M h s=QaM5q%q 47: X haha8 M h QTS 4 l 4 S!`e_aS
] 4 q
X 6!8 M h6!47d X 4 M=U 8 QTVb] 4 U 2 _§q 6¥
Â
4:-4
V
894

4
U
2
Q¦Uf_X5Sf]¼_Aq
4
VYl\S!_
8
q
476
U
254:
Q
6!896
_a`U
2r4
]
4
U
2
_Aq_a`i
2
_
8
i
4
`e_aSfQ¨V^QTS
ha4
M§Xr]
:-4
S_a`
]¼_Aq
4
S
Q¦U
4y6
iQTV
4
s]
4
q
8
Xr]
yh
S
Q
8
M
4
q½lYQTS
QTV9V
4
VlrS!_
h
SFQa]¡]
8
M
h
QTlrl\V
8
iQ¦U
8
_M
67¥
 898
Þ ŁßÜ
à½á¦âãäAå½æeçAèbéYçoêçoãYëKì íîíîí
àPïìëµðKñ\áaë ò
ó
íeì7ë¼ä\ô)õ3íeéöbðKçAì ÷bíîíîí
ó
íeì7ë¼ä\ô)ø¿ñYïpæeçAì ÷#ò
ó
íeì7ë¼ä\ô)ù,ðKäYéYðµñYê©ì ÷#òbí
ú û
ãYëµðµä#èRöáaëTíeäã
ú
ta¥9t
z|_TU
8
TQ¦U
8
_M ü,ü%üü,ü,üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
t
ta¥Ç}
OS
_
h
S
Qa]¡]
8
M
h
zﬃ_Aq
4
V*üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü Ä
ta¥
Ä OS
_
h
S
Qa]¡]
8
M
h
z
4
U
2
_Aqr_aV9_
hT<
üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
À
ta¥þý

x
8
]¼l\V
4
®
£
Qa]¡lrV
4
OS!_
h
SFQa]ßüü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
v
ta¥ÇÀ
¬
4j<
ÁX
476
U
8
_M
6
üü,ü,üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
u
ta¥ v
¬
4j<
W
8
M5q
8
M
ha6
ü%üü,ü,üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
u
ta¥ÇÑ 1325476
896Í
XoU!V
8
M
4
üü,ü,üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
tK~
 
ñráTâ-éYðµäöpãè
ú
}§¥9t
ORQTS
QTV9V
4
V
m
_]¼l-_
6!8
U
8
_MP_a`
x
U
Q¦U
4
]
4
MU
6
ü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
tµ}
}§¥Ç}
ORQTS
QTV9V
4
VpWr_aS

±_A_al
x
U
Q¦U
4
]
4
M=Uüü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
t
Ä
}§¥
Ä
x
8
M
h
V
4

6!6!89h
M\]
4
M=U;¯QTS
8
Q
:
V
476
üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
t
Ä
}§¥þý
LNMU
47h
S
Q¦U
8
_M
¢38
U
2
x
47d
X
4
M=U
8
QTVLN]¼l
4
S
Q¦U
8

4
O¿S!_
h
S
Qa]]
8
M
h
ü%ü,ü,üü,ü,üü%ü,ü,üü,ü
tý
}§¥ÇÀ
m
_]¡l\QTS
896
_M
¢38
U
2|Í
X5S;z|_§q
4
V×ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
tý

à+ù,ðµä\éðKñYê«êÌíîãéä#èpçoæå½ínëù3ñYðKñYæîæeç5æRñãè
	-çöçoãYë¦íeñæ	#çoêñYãYë¦íeáì
ú
Ä
¥9t
WrS
Qa]
4j¢
_aS
 ü,ü%üü,ü,üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
tµÑ
 89898
Ä ¥9ta¥9t 132r4 ²)M5q 4 S!V <A8 M h ±bQaM h XrQ ha4Tº

qYQ¡üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü tµÑ
Ä ¥9ta¥Ç} Â 2<

q\Q ü,üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü tKÒ
Ä ¥9ta¥ Ä ®¿S!S!_aS 6 QaMrq³® £ i 4 l5U 8 _M 6 ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü tKu
Ä ¥9ta¥þý
x
47d X 4 M=U 8 QTVbQaM5qﬃOkQTSFQTV9V 4 V
x
4 ]QaMU 8 i 6 ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü }T~
Ä ¥9ta¥ÇÀ z 4 U 2 _Aqﬃ_a` g)4 ZM 8 U 8 _MØüü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü }T~
Ä ¥9ta¥ v g4 ZYM 8 U 8 _Mﬃ_a` c3476 U!S 8 ijU 8 _M 6 üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü }§t
Ä ¥9ta¥ÇÑ z 4 ]¼_aS < z|_§q 4 V|ü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü }§t
Ä ¥Ç} 13254 ORQTS
QTV9V 4 V 89Ù Q : V 4
x
47d X 4 Mri 4 _a`
x
U
Q¦U 4 ] 4 M=U 6 OSFQ h ]¡QÝüü%ü,ü,üü,ü,üü%ü,ü,üü,ü }§t
Ä ¥Ç}§¥9t
x
< M=U
Q £ ü%üü,ü,üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü }§t
Ä ¥Ç}§¥Ç}
x
X\]¡]¡QTS < _a`bU 2r4
x
U
QaM5q\QTS!q
x
47d X 4 MU 8 QTV
x
4 ]¡QaM=U 8 i 6 ü,ü,üü,ü,üü%ü,ü,üü,ü }a}
Ä ¥Ç}§¥ Ä c476 U!S 8 ijU 8 _M 6 ü,üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü }a}
Ä ¥Ç}§¥þý ® d X 8 aQTV 4 M=UORQTS
QTV9V 4 V
x
4 ]¡QaM=U 8 i 6 ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü } Ä
Ä
¥Ç}§¥ÇÀ
®
£
Qa]¡lrV
476
ü,ü,üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
}¦ý
Ä
¥
Ä
13254
ORQTS
QTV9V
4
V
89Ù
Q
:
V
4
W\_aS

±_A_al
x
U
Q¦U
4
]
4
MUOS
Q
h
]Q ü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
}aÀ
Ä
¥
Ä
¥9t
x
<
M=U
Q
£
ü%üü,ü,üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
}aÀ
Ä
¥
Ä
¥Ç}
x
X\]¡]¡QTS
<
_a`bU
2r4
x
U
QaM5q\QTS!q
x
47d
X
4
MU
8
QTV
x
4
]¡QaM=U
8
i
6
ü,ü,üü,ü,üü%ü,ü,üü,ü
}aÀ
Ä
¥
Ä
¥
Ä
c476
U!S
8
ijU
8
_M
6
ü,üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
}Tv
Ä
¥
Ä
¥þý
®
d
X
8
aQTV
4
M=UORQTS
QTV9V
4
V
x
4
]¡QaM=U
8
i
6
ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
}aÑ
Ä
¥
Ä
¥ÇÀ
®
£
Qa]¡lrV
476
ü,ü,üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
}aÑ
Ä
¥þý 13254
x
8
M
h
V
4

6
6!89h
Mr]
4
M=U
1¿<
l
4
O¿S
Q
h
]¡Q(ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
}Tu
Ä
¥þýo¥9t
x
<
M=U
Q
£
ü%üü,ü,üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
}Tu
Ä
¥þýo¥Ç}
x
X\]¡]¡QTS
<
_a`bU
2r4
x
U
QaM5q\QTS!q
x
47d
X
4
MU
8
QTV
x
4
]¡QaM=U
8
i
6
ü,ü,üü,ü,üü%ü,ü,üü,ü
}Tu
Ä
¥þýo¥
Ä
c476
U!S
8
ijU
8
_M
6
ü,üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü Ä
~
Ä
¥þýo¥þý
®
d
X
8
aQTV
4
M=UORQTS
QTV9V
4
V
x
4
]¡QaM=U
8
i
6
ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü Ä
~
Ä
¥þýo¥ÇÀ
®
£
Qa]¡lrV
476
ü,ü,üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü Ä
t
Ä
¥ÇÀ c3476
U!S
8
ijU
8
_M
6
_M
x
2
QTS
4
q{¯QTS
8
Q
:
V
476
üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü ÄaÄ
Ä
¥ v c3476
U!S
8
ijU
8
_M
6
_M³®
£
i
4
l5U
8
_M
6
ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü Ä
À
Ä
¥ÇÑ
ORQTS
QTV9V
4
V
89Ù
Q
:
V
4
Wr_aS

±b_§_al
x
U
Q¦U
4
]
4
M=U

S
h
Xr]
4
MU
6
üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü Ä
v
Ä
¥ Ò
m
_]¡l
8
V^Q¦U
8
_MﬃQaM5q³®¿S!S!_aS
ª
QaM5qrV
8
M
h¡Í
l5U
8
_M
6
ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü Ä
u
Ä
¥ u c34
V^Q¦U
4
qOSFQ
h
]¡Q
6
ü,ü,üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
ý~
Ä
¥ uA¥9t
x
XrlrlrS
476!6
8
M
h
®S!S!_aS
m
254
i

8
M
h
ü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
ý~
Ä
¥ uA¥Ç}
x
l
4
i
8
`
<A8
M
h132
S
4
QTq{O¿S
8
_aS
8
U
89476
ü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
ýot
 
öpínòoñæeçoãáçﬃäYô;ëç|ùñ\ðµñYæîæeç5æ0ñYãè	#çöç5ãYë¦íeñYæ	-ç5ê©ñãYë¦íeáì

ýo¥9t
OS
4
V
8
]
8
MrQTS
89476
ü%üü,ü,üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
ý=}
8¤£
ýo¥9ta¥9t
x
l 4 i 8 Z\iQ¦U 8 _M 6 üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü ý=}
ýo¥9ta¥Ç} ® d X 8 aQTV 4 M5i 4 _a`bO¿S!_ h S
Qa] 6 ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü ý Ä
ýo¥9ta¥ Ä ORQTS
QTV9V 4 Vp® £54 iXoU 8 _M ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü ý Ä
ýo¥Ç} ® d X 8 aQTV 4 M5i 4%1254 _aS 4 ] üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü ý Ä
ýo¥ Ä ® d X 8 aQTV 4 M5i 4 O¿S!_A_a`ü,üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü ýaý
ýo¥þý ± 4 ]]¡Q t O¿S!_§_a`{üü,ü,üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü ýaý
ýo¥ÇÀ ± 4 ]]¡Q } O¿S!_§_a`{üü,ü,üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü ý=À
 
÷Rçoð¦íîêçoãYëµñYæﬀç§ëä#èbì¼ñãè ù3çoðµôyäYðTê©ñãáç
û
ìì¦öçAì
-ú
À§¥9t
m
_]¡l\XoU 4 S
x
<o6 U 4 ] ü,üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü À§t
À§¥Ç}
m
_]¡l 8 V^Q¦U 8 _Mü,ü%üü,ü,üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü Àa}
À§¥ Ä O 4 S!`e_aS
]¡QaM5i 4 _a`kORQTS
QTV9V 4 V
m
_M 6 U!S
XrijU 6 ü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü À¦ý
À§¥
Ä
¥9t
x
47d
X
4
M=U
8
QTV
Í
l
4
S
Q¦U
8
_M
6
ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
À¦ý
À§¥
Ä
¥Ç}
ORQTS
QTV9V
4
V
89Ù
Q
:
V
4
x
47d
X
4
M5i
476
_a`
x
U
Q¦U
4
]
4
M=U
6
üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
À¦ý
À§¥
Ä
¥
Ä ORQTS
QTV9V
4
V
89Ù
Q
:
V
4
Wr_aS

±_A_al
x
U
Q¦U
4
]
4
MU
6
ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
ÀaÀ
À§¥
Ä
¥þý
x
8
M
h
V
4

6!6
89h
Mr]
4
M=U;¯QTS
8
Q
:
V
476
ü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
ÀTÒ
À§¥þý
ORQTS
QTV9V
4
VpO
4
S
`n_aS
]QaM5i
4
L
6!6
X
476
üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
ÀTÒ
À§¥þýo¥9t ¸
SFQaM§X5V^QTS
8
U
<
QaM5q{±b_QTqﬃ°QTV^QaM5i
8
M
h
ü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
ÀTu
À§¥þýo¥Ç}
±b_§iQTV
8
U
<
QaM5q
m
QTi
258
M
h
ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
ÀTu
À§¥þýo¥
Ä z
4
]¼_aS
<
m
_M=U
4
MU
8
_M üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
v}
À§¥þýo¥þý
O¿S!_§i
476
6
QaM5q
g
Q¦U
Q¡zQTlrl
8
M
h
ü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
vTý
À§¥ÇÀ
®
£
l
4
S
8
]
4
M=U
QTVz
4
U
2
_§q
6
ü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
vTý
ﬁ 
÷Rçoð¦íîêçoãYëµìﬃﬂPìµíîãéDù3ñYðKñYæîæeç5æîí ñ\ïkæeç!	-çöçoãáçAì¼ñYãèÛõäYð#"
ó
ä#äì
ﬁ$ﬁ
vA¥9t
®
£
l
4
S
8
]
4
M=U
QTV
¸
_QTV
6
üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
vav
vA¥Ç} Í
M
4yg474
l|OkQTSFQTV9V
4
Vpz
4
S
ha476
_aSNU ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
vÑ
vA¥Ç}§¥9t
O¿S!_
h
S
Qa]
x
l
4
i
8
ZYiQ¦U
8
_M ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
vÑ
vA¥Ç}§¥Ç} 1
S
QTq
8
U
8
_MrQTVbORQTS
QTV9V
4
Vbz
4
S
ha476
_aSNU

V
h
_aS
8
U
2
] ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
vaÒ
vA¥Ç}§¥
Ä
Í
M
4yg)474
l|ORQTS
QTV9V
4
Vpz
4
S
ha476
_aS!U

V
h
_aS
8
U
2
] ü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
vau
vA¥Ç}§¥þý
ORQTS
QTV9V
4
Vkz|XrV[U
8[¢
Q
<
z
4
S
ha4

V
h
_aS
8
U
2
] ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
Ñ§t
vA¥Ç}§¥ÇÀ
O
4
S!`e_aS
]¡QaMri
4
z
4
Q
6
XrS
4
]
4
M=U
6
ü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
Ñ
Ä
vA¥Ç}§¥ v
®
£
l
4
S
8
]
4
MU
QTV

MrQTV
<o6!896
ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
Ñ
Ä
vA¥
Ä
13254
ORQTS
Q
Î
M
6
O¿S!_
:
V
4
] ü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
ÑaÑ
vA¥
Ä
¥9t
O¿S!_
:
V
4
]
g476
i7S
8
l5U
8
_M üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
ÑaÑ
vA¥
Ä
¥Ç}
O¿S!_
h
S
Qa]
x
l
4
i
8
ZYiQ¦U
8
_M ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
ÑTu
£vA¥ Ä ¥ Ä
x
47d X 4 M=U 8 QTV

V h _aS 8 U 2 ]Úüü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü Òa~
vA¥ Ä ¥þý ORQTS
QTV9V 4 VpO 4 S!`n_aSF]¡QaM5i 4 L 6!6 X 476 ü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü Òa~
vA¥ Ä ¥ÇÀ ORQTS
QTV9V 4 V

V h _aS 8 U 2 ] ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü Òav
vA¥ Ä ¥ v O 4 S!`e_aS
]¡QaMri 4 LM5q 8 iQ¦U 8 _M 6 ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü ÒaÒ
vA¥ Ä ¥ÇÑ ® £ l 4 S 8 ] 4 MU
QTV

MrQTV <o6!896 ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü Òau
 
÷Rçoð¦íîêçoãYëµìﬃﬂPìµíîãé%	íîãéæeç&"Fà½ììµíeé-ãbêçoãYë¼ø('RçAì )
ú
Ñ§¥9t ® £ l 4 S 8 ] 4 M=U
QTV ¸ _QTV 6 üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü uAt
Ñ§¥Ç} z 4 S ha476 _aSNU)_a`kQ¼± 8 M5 4 q{± 896 U%ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü u}
Ñ§¥Ç}§¥9t O¿S!_ h S
Qa]
x
l 4 i 8 ZYiQ¦U 8 _M ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü u}
Ñ§¥Ç}§¥Ç} ± 8 M5 4 qﬃ± 896 U 6f¢38 U 2
x
8 M h V 4

6
6!89h Mr] 4 M=U3± 8 M5 6 üü%ü,ü,üü,ü,üü%ü,ü,üü,ü u Ä
Ñ§¥Ç}§¥ Ä ORQTS
QTV9V 4 Vkz 4 S ha476 _aSNU ¢38 U 2 z|X5U
Q : V 4 ± 8 Mr 6 üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü uÑ
Ñ§¥Ç}§¥þý
O
4
S!`e_aS
]¡QaMri
4
z
4
Q
6
XrS
4
]
4
M=U
6;¢38
U
2
z|XoU
Q
:
V
4
±
8
M5
6
ü,ü,üü,ü,üü%ü,ü,üü,ü
uÑ
Ñ§¥Ç}§¥ÇÀ
ORQTS
QTV9V
4
Vkz
4
S
ha476
_aSNU
¢38
U
2
x
8
M
h
V
4

6!6!89h
Mr]
4
MU;±
8
M5
6
ü,üü,ü,üü%ü,ü,üü,ü
tK~At
Ñ§¥Ç}§¥ v
O
4
S!`e_aS
]¡QaMri
4
z
4
Q
6
XrS
4
]
4
M=U
6;¢38
U
2
x
8
M
h
V
4

6!6!89h
Mr]
4
MU;±
8
M5
6
ü%ü,ü,üü,ü
tK~
Ä
Ñ§¥Ç}§¥ÇÑ
®
£
l
4
S
8
]
4
MU
QTV

MrQTV
<o6!896
ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
tK~
Ä
Ñ§¥
Ä ±² W\QTijU!_aS
89Ù
Q¦U
8
_M ü,ü,üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
tK~Ñ
Ñ§¥
Ä
¥9t
O¿S!_
h
S
Qa]
x
l
4
i
8
ZYiQ¦U
8
_M ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
tK~Ñ
Ñ§¥
Ä
¥Ç}
ORQTS
QTV9V
4
Vp±²W\QTijU!_aS
89Ù
Q¦U
8
_M©X
6
8
M
h
°QTS!S
894
S
6
ü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
tK~aÒ
Ñ§¥
Ä
¥
Ä O
4
S!`e_aS
]¡QaMri
4
z
4
Q
6
XrS
4
]
4
M=U
6
X
6
8
M
h
°ﬁQTS
S
894
S
6
ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
tatK~
Ñ§¥
Ä
¥þý
x
8
M
h
V
4

6!6
89h
Mr]
4
M=U3WkV^Q
ha6
ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
tatK~
Ñ§¥
Ä
¥ÇÀ
ORQTS
QTV9V
4
Vp±²W\QTijU!_aS
89Ù
Q¦U
8
_M©X
6
8
M
h
x
8
M
h
V
4

6!6!89h
Mr]
4
MU;WkV^Q
ha6
üü%ü,ü,üü,ü
tatý
Ñ§¥
Ä
¥ v
O
4
S!`e_aS
]¡QaMri
4
z
4
Q
6
XrS
4
]
4
M=U
6
X
6
8
M
h
x
8
M
h
V
4

6!6!89h
Mr]
4
MU3WkV^Q
ha6
ü%ü,ü,üü,ü
tatKÒ
Ñ§¥
Ä
¥ÇÑ
®
£
l
4
S
8
]
4
MU
QTV

MrQTV
<o6!896
ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
tatKÒ
*
ó
íîêÌínëKñrë¦íeäãì¨ä-ã,+ﬃäãèbç§ëKçoð¦ê«íîãñ\á-'
ú$
ÒA¥9t
±
8
]
8
U
Q¦U
8
_M
6
_M
»
_M5q
4
U
4
S
]
8
MrQTi
<P8
M
Í
XrS3zﬃ_Aq
4
Vﬁüü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
tµ}a}
ÒA¥Ç}

x
8
]¼l\V
4
®
£
Qa]¡lrV
4
ü,üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
tµ}
Ä
ÒA¥
Ä
c3476
U!S
8
ijU
8
_M
6
_M
m
V9_Ai

6
ü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
tµ}Tv
ÒA¥þý

m
V^Q
6!6
_a`
»
_M5q
4
U
4
S
]
8
M
896
U
8
iORQTS
QTV9V
4
V

V
h
_aS
8
U
2
]
6
ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
tµ}aÑ
ÒA¥þýo¥9t
x
47d
X
4
M=U
8
QTVb°ﬁS
QaM5i
2A
QaM5q

°ﬁ_XrMrqÌü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
tµ}TÒ
ÒA¥þýo¥Ç}

M³®
£
Qa]¼l\V
4Tº013254,~µ!t
¬¨MrQTl
6
QTiFO¿S!_
:
V
4
] ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
tµ}Tu
ÒA¥þýo¥
Ä
x
<
M5i
2
S!_M5_X
6
ORQTS
QTV9V
4
Vk°ﬁS
QaM5i
2A
QaM5q

°ﬁ_XrM5qﬃ²
6!8
M
h¡Í
X5S3z|_§q
4
Vü,ü,üü,ü
t
Ä
t
ÒA¥þýo¥þý

6N<
M5i
2
S
_M5_X
6
ORQTS
QTV9V
4
Vp°¿SFQaM5i
2A
QaMrq

°ﬁ_XrM5q{²
6!8
M
h
±b_§iF
6
ü,üü%ü,ü,üü,ü
t
Ä
t
ÒA¥ÇÀ
LNMU
47h
S
Q¦U
8
_M|_a`
Í
X5S;z|_§q
4
V
¢38
U
2
±
476!6yc3476
U!S
8
ijU
8

4
z|_Aq
4
V
6
ü,ü,üü,ü,üü%ü,ü,üü,ü
t
Ä
}
£o8
ÒA¥ÇÀ§¥9t 132r4

q\Q 1 Q 6  8 M h z|_Aq 4 Vﬀü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü t ÄaÄ
ÒA¥ÇÀ§¥Ç} LNMU 47h SFQ¦U 8 _Mﬃ_a` Í X5S;z|_Aq 4 V ¢38 U 2 U 2r4

q\Q 1 Q 6  8 M h z|_Aq 4 V0ü,üü%ü,ü,üü,ü t Ä À
) .{íeì7ë¦ð¦íIïkö#ëµç§è,ç5ê©äð#'
ú
)
uA¥9t Í  4 SN 894j¢ ü,ü,ü%üü,ü,üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü t Ä u
uA¥Ç}
x
2 QTS 4 qﬃz 4 ]¡_aS < üü,ü,üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü tý~
uA¥ Ä g896 U!S 89: X5U 4 q|z 4 ]¼_aS < üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü týot
uA¥þý g896 U!S 89: X5U 4 q
x
2 QTS 4 q{z 4 ]¡_aS < üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü tý Ä
ú/10
ä-ê2bñ\ðTíeìäãÏå½ínë43ç5æeñ5ëKçAè%5 äYð¦â
ú6
tK~A¥9t Í  4 SN 894j¢ ü,ü,ü%üü,ü,üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü tý=À
tK~A¥Ç}

XoU!_]¡Q¦U 8 i,ORQTS
QTV9V 4 V 89Ù78 M h
m
_]¼l 8 V 4 S 6 ü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü týv
tK~A¥ Ä c X\MU 8 ] 4 OkQTSFQTV9V 4 V 89Ù Q¦U 8 _M
x
<A6 U 4 ] 6 üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü týÒ
tK~A¥þý
ORQTS
QTV9V
4
V
g)4
i7V^QTSFQ¦U
8

4
O¿S!_
h
S
Qa]]
8
M
h
ü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
týÒ
tK~A¥ÇÀØg
Q¦U
Q

ORQTS
QTV9V
4
VROS!_
h
SFQa]¡]
8
M
h
üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
tµÀT~
ú\ú70
ä-ãáAæîöìµíeä-ãì
ú$
tata¥9t
x
Xr]]¡QTS
<
ü,ü,ü%üü,ü,üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
tµÀa}
tata¥Ç}
W
8
M5q
8
M
ha6
üü,ü,ü%üü,ü,üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
tµÀ
Ä
tata¥Ç}§¥9t
®
£
lrS
476!6!8

4
M
476!6
ü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
tµÀ
Ä
tata¥Ç}§¥Ç}
®
Î
i
894
M5i
<
ü,ü,üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
tµÀ¦ý
tata¥Ç}§¥
Ä
g4

4
V9_al\]
4
MUz
4
U
2
_Aqr_aV9_
hT<
ü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
tµÀaÀ
tata¥Ç}§¥þý
LNMU
47h
SFQ¦U
8
_M
¢38
U
2|Í
U
254
S3z|_§q
4
V
6
üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
tµÀTv
à øðµñYãìKôyäYðTê©ñrë¦íeäã ä\ô)ù,ðKñ\éê©ñ\ìëKä«à½èpñ1)

øﬁñrìKâíîãé
0
ä-ãì7ë¦ð¦öáaëKì
ú

¥9t
ORQTS
QTV9V
4
V
89Ù
Q
:
V
4
x
47d
X
4
M5i
4
_a`
x
U
Q¦U
4
]
4
MU
6
üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
tµÀTÒ

¥9ta¥9tß1
S
QaM
6
`e_aS
]Q¦U
8
_M
¢38
U
2
ORQTS
QTV9V
4
Vb®
£
i
4
l5U
8
_M
m
2r4
i

8
M
h
x
X5l\lrS
476!6!4
qÅü,üü,ü
tµÀTÒ

¥9ta¥Ç} 1
S
QaM
6
`e_aS
]Q¦U
8
_M
¢38
U
2
_XoU;ORQTS
QTV9V
4
Vb®
£
i
4
l5U
8
_M
m
254
i

8
M
h
x
XrlrlrS
476!6
4
q×ü,ü
tµÀTu

¥Ç}
ORQTS
QTV9V
4
V
89Ù
Q
:
V
4
Wr_aS

±b_§_al
x
U
Q¦U
4
]
4
M=U ü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
tKva~

¥Ç}§¥9tß1
S
QaM
6
`e_aS
]Q¦U
8
_M
¢38
U
2
ORQTS
QTV9V
4
Vb®
£
i
4
l5U
8
_M
m
2r4
i

8
M
h
x
X5l\lrS
476!6!4
qÅü,üü,ü
tKva~

¥Ç}§¥Ç} 1
S
QaM
6
`e_aS
]Q¦U
8
_M
¢38
U
2
_XoU;ORQTS
QTV9V
4
Vb®
£
i
4
l5U
8
_M
m
254
i

8
M
h
x
XrlrlrS
476!6
4
q×ü,ü
tKvAt

¥
Ä

OS!_TU
4
ijU
4
q
1¿<
l
4
`n_aS)_
8
M
8
M
h
OkQTSFQTV9V
4
V
132
S
4
QTq
6
ü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
tKv}

¥þý
x
8
M
h
V
4

6!6!89h
M\]
4
M=U
1<
l
476
ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
tKv
Ä

¥þýo¥9tß1
S
QaM
6
`e_aS
]Q¦U
8
_M³_a`pQ
1<
l
4g)4
i7V^QTSFQ¦U
8
_Müü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
tKv
Ä

¥þýo¥Ç} 1
S
QaM
6
`e_aS
]Q¦U
8
_M³_a`
Í
l
4
SFQ¦U
8
_M
6
_M³¯QTS
8
Q
:
V
476
üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
tKvTý

¥þýo¥
Ä

OS
_TU
4
ijU
4
q
1¿<
l
4
`e_aS
x
<
M5i
2
S
_M
89Ù78
M
hÍ
l
4
S
Q¦U
8
_M
6
ü,üü,ü,üü%ü,ü,üü,ü
tKvTý
£5898
 
÷Rçoð¦íîêçoãYëµñYæù%ðKäYéYðµñYê©ì
úﬁ8
° ¥9t Í M 4yg474 l|OkQTSFQTV9V 4 Vpz 4 S ha476 _aSNU ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü tKvÀ
° ¥Ç} 13254 ORQTS
Q Î M 6 O¿S!_ : V 4 ] ü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü tµÑaÀ
° ¥Ç}§¥9t
x
47d X 4 M=U 8 QTV
x
_aV^X5U 8 _MPU!_U 254 ORQTS
Q Î M 6 OS
_ : V 4 ] ü%ü,ü,üü,ü,üü%ü,ü,üü,ü tµÑaÀ
° ¥Ç}§¥Ç} ORQTS
QTV9V 4 V
x
_aV^XoU 8 _MPU!_¼U 254 ORQTS
Q Î M 6 OS!_ : V 4 ] ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü tKÒ}
° ¥ Äz 4 S ha476 _aSNU)_a`kQ¼± 8 M5 4 q{± 896 U%ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü tKua~
° ¥ Ä ¥9t ± 8 M5 4 qﬃ± 896 U 6f¢38 U 2 zXoU
Q : V 4 ± 8 M5 6 ü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü tKua~
° ¥ Ä ¥Ç}
x
47d X 4 M=U 8 QTVbz 4 S ha476 _aSNU)_a`pQ¼± 8 M5 4 q{± 896 U ¢38 U 2 z|XoU
Q : V 4 ± 8 M5 6 ü%ü,ü,üü,ü tKuTý
° ¥ Ä ¥ Ä ORQTS
QTV9V 4 Vkz 4 S ha476 _aSNU3_a`RQ± 8 M5 4 q{± 896 U ¢38 U 2 zXoU
Q : V 4 ± 8 M5 6 üü%ü,ü,üü,ü }T~a~
° ¥ Ä ¥þý ± 8 M5 4 qﬃ± 896 U 6f¢38 U 2
x
8 M h V 4

6
6!89h Mr] 4 M=U3± 8 M5 6 üü%ü,ü,üü,ü,üü%ü,ü,üü,ü }T~av
° ¥ Ä ¥ÇÀ ORQTS
QTV9V 4 Vkz 4 S ha476 _aSNU3_a`RQ± 8 M5 4 q{± 896 U ¢38 U 2
x
8 M h V 4

6!6
89h Mr] 4 M=U;± 8 M5 6 ü,ü }§tat
° ¥þý ±² W\QTijU!_aS 89Ù Q¦U 8 _M ü,ü,üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü }§tµÑ
°
¥þýo¥9t
x
47d
X
4
M=U
8
QTV±b²ÖW\QTijU!_aS
89Ù
Q¦U
8
_Mü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
}§tµÑ
°
¥þýo¥Ç}
ORQTS
QTV9V
4
Vp±²W\QTijU!_aS
89Ù
Q¦U
8
_M©X
6
8
M
h
°QTS!S
894
S
6
ü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
}§tKu
°
¥þýo¥
Ä ORQTS
QTV9V
4
Vp±²W\QTijU!_aS
89Ù
Q¦U
8
_M©X
6
8
M
h
x
8
M
h
V
4

6!6!89h
Mr]
4
MU;WkV^Q
ha6
üü%ü,ü,üü,ü
}a}¦ý

íIïpæîíeäYéYðµñ$98'
$*
£o89898
: ;
 Ł=< >
;
@? Ô
ta¥9t

M 4£ Qa]¡lrV 4 _a`p±²`eQTijU!_aS 89Ù Q¦U 8 _M ¥ üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü v
ta¥Ç} ±² `eQTijU!_aS 89Ù Q¦U 8 _M º
w
Q g Q¦U
QDq 4 l 4 M5q 4 M5i 89476½8 M i7_]¡l\XoU
Q¦U 8 _MÛ_a`,±b²
w
Ls F¥
w
:
x
MrQTl 6
2 _TU;_a` 6!47d X 4 MU 8 QTV 4£o4 iXoU 8 _M ¥
w
i  Ok_ 6!6
89: V 4,6 MrQTl 6
2 _TU;_a`pl\QTS
QTV9V 4 V 4£54 iXoU 8 _M ¥ Ò
À§¥9t
®
£54
iXoU
8
_MU
8
]
4
_a`Q,l\QTSFQTV9V
4
V
89Ù
Q
:
V
46!47d
X
4
M5i
4
_a`
6
U
Q¦U
4
]
4
M=U
6
_M½Q
6
8
M
h
V
4
lrS
_§i
476!6
_aS
¥¨ÀTv
À§¥Ç}
®
£54
iXoU
8
_M{U
8
]
4
_a`kQl\QTS
QTV9V
4
V
89Ù
Q
:
V
4
`e_aS

V9_A_al
6
U
Q¦U
4
]
4
M=U3_M|Q
6!8
M
h
V
4
l\S!_§i
476
6
_aS
¥
ü
ÀaÑ
À§¥
Ä
m
_]¡l\QTS
896
_M_a`-l\QTSFQTV9V
4
V
89Ù74
q½]Q¦U!S
8¤£
]ﬀX5V[U
8
l\V
8
iQ¦U
8
_M¡`e_aS
6!d
XrQTS
4
]Q¦U!S
8
i
476
_a`aQTS
<§
8
M
h¼6
89Ù74767¥
üü,ü,ü%üü,ü,üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
va~
À§¥þý
m
_]¡l\QTS
896
_MÌ_a`fl\QTS
QTV9V
4
V
89Ù74
qÏ]¡Q¦U!S
8¤£
]ﬀX5V[U
8
l\V
8
iQ¦U
8
_M
w
}aÀTvﬃ:§<«}aÀTv
i7_]¼l-_M
4
M=U
6F
QaM5q{lYQTS
QTV9V
4
V
89Ù74
qQTS
S
Q
<
i7_al
<
w
ý~
]
8
V9V
8
_M³i7_]¡l-_M
4
MU
6F¥
ü%ü,ü,üü,ü,üü%ü,ü,üü,ü
v
Ä
vA¥9t

M
4£
Qa]¡lrV
4
_a`p_M
4
q
474
l|l\QTS
QTV9V
4
V]
4
S
ha476
_aSNU
¢8
U
2
`n_XrSfl\QTS
QTV9V
4
VU
2
S
4
QTq
67¥
üü,ü
ÑT~
vA¥Ç}
x
l
474
q\X5l³_a`p_M
4
q
474
l|l\QTS
QTV9V
4
V]
4
S
ha476
_aSNU_
4
S
6
47d
X
4
M=U
8
QTV
d
X
8
iF
6
_aS!U
¥
ü%ü,ü,üü,ü
Ñ¦ý
vA¥
Ä ®
£54
iXoU
8
_M{U
8
]
4
_a`b_M
4
q
474
lﬃl\QTSFQTV9V
4
V]
4
S
ha476
_aS!U;i7_]¼l\QTS
4
qPU!_
8
q
4
QTV
6
l
474
q\X5lP_a`
6!47d
X
4
M=U
8
QTV
d
X
8
i

6
_aSNU
¥
üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
ÑaÀ
vA¥þý

V9Vq
896
U
8
M5ijUl\QTS
Q
Î
M
6
_a`
6!89Ù74¼t
s
}
sYÄAsYQaM5q
ýo¥
ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
ÑTÒ
vA¥ÇÀ
x
_]
4
q\X5lrV
8
iQ¦U
4
lYQTS
Q
Î
M
6
_a`
6!89Ù74,ýo¥
ü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
ÑTÒ
vA¥ v

V9Vq
896
U
8
M5ijUS
QTq
8
iQTV
6
_a`
6!89Ù74¨~
s
t
s
}
sYQaM5q|Ä
¥
ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
ÑTÒ
vA¥ÇÑ
w
Q


M
4£
Qa]¼lrV
4
_a`Q
:
_M5q

i
4
M=U
4
S
4
q©l\QTS
Q
Î
M©_a`
6
89Ù74¡vA¥
w
:Y

M
4£
Qa]¡lrV
4
_a`Q
iQTS
:
_M

i
4
M=U
4
S
4
ql\QTS
Q
Î
MP_a`
6!89Ù74%vA¥
üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
ÑTÒ
Ñ§¥9t

M
4£
Qa]¡lrV
4
_a`kQV
8
M5
4
q{V
896
U3_a`
:
V9_§iF
6
_a`
8
M=U
47ha4
S
67¥
ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
uÀ
Ñ§¥Ç}
x
l
474
q\X5l(_a`YU!S
QTq
8
U
8
_MrQTV5l\QTSFQTV9V
4
Vr]
4
S
ha476
_aS!Uk_K
4
S
6!47d
X
4
M=U
8
QTVr]
4
S
ha476
_aSNUR`n_aSRV
8
M5
4
q
V
896
U
63¢38
U
2
]ﬀXoU
Q
:
V
4
V
8
M5
6
w
:
V9_§iF½V
4
M
h
U
2!A vÀ
s
À
Ä
v¡4
V
4
]
4
M=U
6FF¥
üü,ü,üü%ü,ü,üü,ü
uau
Ñ§¥
Ä ®
£54
iXoU
8
_MU
8
]
4
_a`0U!S
QTq
8
U
8
_MrQTVRl\QTSFQTV9V
4
Vk]
4
S
ha476
_aSNUi7_]¼lYQTS
4
qU!_
8
q
4
QTV
6
l
474
qYX5l
_a`
6!47d
X
4
M=U
8
QTV;]
4
S
ha476
_aSNU¨`e_aSﬀV
8
M5
4
q*V
896
U
6ﬀ¢38
U
2
](X5U
Q
:
V
4
V
8
Mr
6
w
:
V9_Ai
ÌV
4
M
h
U
2BA
vÀ
s
À
Ä
v4
V
4
]
4
M=U
6FF¥
ü,ü,üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
tK~a~
£o8 
Ñ§¥þý
x
l 474 q\X5l _a`l\QTS
QTV9V 4 V] 4 S ha476 _aSNU½`n_aSV 8 M5 4 qÛV 896 U 6¡¢8 U 2 6!8 M h V 4 Q 6!6!89h Mr] 4 MU½V 8 M5 6
_ 4 S 6!47d X 4 MU 8 QTVb] 4 S ha476 _aS!U;`n_aSfV 8 M5 4 qﬃV 896 U 6f¢38 U 2 ]ﬀXoU
Q : V 4 V 8 Mr 6
w
: V9_Ai
½V 4 M h U 2CA
vÀ s À Ä v4 V 4 ] 4 M=U 6FF¥ ü,ü,üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü tK~Tý
Ñ§¥ÇÀ ® £54 iXoU 8 _MÌU 8 ] 4 _a`l\QTS
QTV9V 4 Vﬁ] 4 S ha476 _aSNU,`n_aS¨V 8 M5 4 qÌV 896 U 6,¢38 U 2©6
8 M h V 4 Q 6!6!89h Mr] 4 MU
V 8 M5 6 i7_]¼lYQTS 4 qPU!_ 8 q 4 QTV 6 l 474 q\Xrl½_a` 6!47d X 4 M=U 8 QTV] 4 S ha476 _aSNU;`n_aSfV 8 Mr 4 q{V 896 U 6f¢38 U 2
]ﬀXoU
Q : V 4 V 8 M5 6
w
: V9_§iF½V 4 M h U 2!A vÀ s À Ä v¡4 V 4 ] 4 M=U 6FF¥ ü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü tK~À
Ñ§¥ v

M 4£ Qa]¼lrV 4 _a`U 254 l\Q¦UNU 4 SFM¼_a`-i7_]¼l\X5U
Q¦U 8 _M`n_aSl\QTS
QTV9V 4 V\±b²Ø`IQTijU!_aS 89Ù Q¦U 8 _M³X 6
8 M h
_M5V < l\QTS
QTV9V 4 V 89Ù Q : V 4 `e_aS  V9_A_al 6 U
Q¦U 4 ] 4 M=U 6 _aS : QTS!S 894 S 6 `e_aS 6N< M5i 2 S!_M 89Ù Q¦U 8 _M ¢38 U 2
`e_X5S;l\QTS
QTV9V 4 VU 2 S 4 QTq 6¥ üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü tK~au
Ñ§¥ÇÑ
x
l 474 q\X5lÌ_a`fl\QTS
QTV9V 4 V±b²Ý`eQTijU!_aS 89Ù Q¦U 8 _MX 6!8 M h{: QTS!S 894 S 6!< M5i 2 S!_M 89Ù Q¦U 8 _MD_K 4 S 6
4
d X 4 MU 8 QTVb±²`eQTijU!_aS 89Ù Q¦U 8 _M ¥ ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü tatµ}
Ñ§¥ Ò ® £54 iXoU 8 _MU 8 ] 4 _a`ﬀl\QTS
QTV9V 4 V,±b² `IQTijU!_aS 89Ù Q¦U 8 _M X 6!8 M h: QTS!S 894 S 6N< M5i 2 S!_M 89Ù Q¦U 8 _M
i7_]¼lYQTS
4
q³U!_
8
q
4
QTV
6
l
474
q\X5l³_a`
6!47d
X
4
MU
8
QTVb±²`eQTijU!_aS
89Ù
Q¦U
8
_M
¥
üü,ü,üü%ü,ü,üü,ü
tat
Ä
Ñ§¥ u

M
4£
Qa]¼lrV
4
_a`U
25436
X
:
q
8

896!8
_Mﬀ_a`#±²
8
MU!_
:
V9_Ai

6
`e_aS0l\QTS
QTV9V
4
V±²Û`IQTijU!_aS
89Ù
Q¦U
8
_M
X
6!8
M
h6!8
M
h
V
4
Q
6!6!89h
M\]
4
M=U3¹YQ
ha67¥
ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
tatKv
Ñ§¥9tK~
ORQTS
QTV9V
4
V;±b²Ú`eQTijU!_aS
89Ù
Q¦U
8
_M X
6!8
M
h|6!8
M
h
V
4
Q
6!6!89h
Mr]
4
MUﬀ¹YQ
ha67º
w
Q


M
4£
Qa]¼lrV
4
_a`
U
254
q\Q¦U
Q%q
4
l
4
Mrq
4
M5i
894760:-4
U
¢474
M
:
V9_Ai

67¥
w
:Y

M
4£
Qa]¼l\V
4
_a`-U
254
_aS
q
4
S
8
M
¢258
i
2
:
V9_Ai

6
QTS
4
Q
6!6!89h
M
4
qﬃU!_¼l\QTS
QTV9V
4
V#U
2
S
4
QTq
67¥
üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
tatµÑ
Ñ§¥9tat
x
l
474
q\X5lD_a`)l\QTS
QTV9V
4
Vf±² `eQTijU!_aS
89Ù
Q¦U
8
_M X
6!8
M
h6
8
M
h
V
4
Q
6!6!89h
Mr]
4
MU¹Q
ha6
_
4
S
6
4
d
X
4
MU
8
QTVb±²`eQTijU!_aS
89Ù
Q¦U
8
_M
w
:
V9_§iF
6!89Ù74DA tK~:§<tK~
i7_]¼l-_M
4
M=U
6FF¥
ü,üü%ü,ü,üü,ü
tatKu
Ñ§¥9tµ}
®
£54
iXoU
8
_M%U
8
]
4
_a`5lYQTS
QTV9V
4
V=±b²`eQTijU!_aS
89Ù
Q¦U
8
_MX
6!8
M
h;6!8
M
h
V
4
Q
6!6!89h
Mr]
4
MUb¹YQ
ha6
i7_]

l\QTS
4
q{U!_
8
q
4
QTV
6
l
474
qYX5lP_a`
6
47d
X
4
M=U
8
QTV±b²`IQTijU!_aS
89Ù
Q¦U
8
_M
¥
ü,ü,üü,ü,üü%ü,ü,üü,ü
tµ}T~
ÒA¥9t

M
4£
Qa]¡lrV
4
_a`_M
4f8
U
4
S
Q¦U
8
_M¼_a`YU
254;:
Q
6!8
i
:
S
QaM5i
2A
QaM5q
y:
_XrMrq
6
U!SFQ¦U
47hT<Yº
w
Q
k1254
d
X
4
X
4
_a`
6
X
:r6!4
U
67¥
w
:)13254(6
X
:r6!4
U
¢38
U
2
U
254¼2r89h25476
U,X5lrl
4
S
:
_X\M5q
896
S
4
]¼_
4
q
`eS!_] U
254254
QTqP_a`#U
254d
X
4
X
4T¥
w
i
¿13254)6
X
:r6!4
U
896
l\QTSNU
8
U
8
_M
4
q
8
M=U!_Q(i7_aV9V
4
ijU
8
_M{_a`
6
X
:\6!4
U
67¥
w
q
R1254;6
X
:\6!4
U
6
QTS
48
M
6!4
SNU
4
q
8
MU!_¨U
254;d
X
4
X
4
QTi7i7_aS
q
8
M
h
U!_,U
25478
SﬁX5lrl
4
S
:
_XrM5q
6
_aS3q
896
iQTS!q
4
q
¥
üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
t
Ä
~
uA¥9t

6N<
]¡]
4
U!S
8
i]ﬀX5V[U
8
l\S!_§i
476
6
_aS
6N<o6
U
4
]
¥
ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
tý~
uA¥Ç}

q
896
U!S
89:
XoU
4
q

]
4
]¡_aS
<
i7_]¡l\XoU
4
S
6N<o6
U
4
]
¥
ü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
tý=}
£ 
: ;
 Ł=< E ÕÓ f 
Ä ¥9t ® £ Qa]¼l\V 4 _a`oU 254 Q 6
6!89h Mr] 4 M=Ub_a` 8 U 4 SFQ¦U 8 _M 6k8 M,U 254 V9_§_al(S
QaM ha4ﬁ~¥9¥au U!_`n_X5SU 2 S 4 QTq 6
`e_aS(Q|l\QTS
QTV9V 4 V 89Ù Q : V 4 `e_aS  V9_A_al 6 U
Q¦U 4 ] 4 MU ¢38 U 2 QaM5q ¢38 U 2 _XoU
ðKç§òYçoðKìKç QaM5q ¢38 U 2
q 8GF-4 S 4 M=U3l\Q¦UNU 4 S
M 6¥ ü,ü,üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü Ä Ñ
À§¥9t
m
_]¡l\XoU
4
S
6N<o6
U
4
]Úq
4
U
Q
8
V
67¥
ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
Àa}
vA¥9t
»
Xr]
:4
Sf_a`pS
QTq
8
iQTV
6
_a`
6!89Ù74%~
U!_
tµ}
QaM5qﬃMAXr]
:4
S_a`kl\QTS
Q
Î
M
6
_a`
6!89Ù74t
U!_
}¦ýo¥
ü
ÒÀ
£  8
: ;
 Ł=< H ÔŁÔÖÕ  
ta¥9t ±² `IQTijU!_aS 89Ù Q¦U 8 _M ¥ ü,ü,üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü Ñ
À§¥9t ORQTS
QTV9V 4 V 89Ù74 q©]¡Q¦U!S 8¤£ ]ﬀX5V[U 8 lrV 8 iQ¦U 8 _M ¥ ü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü vAt
À§¥Ç}

M 4£ Qa]¡lrV 4 _a`kQlrS!_ h SFQa] U 2 Q¦U3i7_X5V9q 4£52589:\8 U3`eQTV 6
4,6
2 QTS 8 M ho¥ üü,ü,üü%ü,ü,üü,ü v}
À§¥ Ä ORQTS
QTV9V 4 V 89Ù74 q©QTS!S
Q < i7_al <a¥ ü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü vTý
vA¥9t
x
l
4
i
8
Z\iQ¦U
8
_Mﬃ_a`p_M
4
q
474
lﬃl\QTSFQTV9V
4
V]
4
S
ha476
_aSNU
¥
ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
vaÒ
vA¥Ç} Í
M
4
q
474
l{l\QTS
QTV9V
4
Vp]
4
S
ha476
_aS!U
¥
ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
vau
vA¥
Ä ORQTS
QTV9V
4
Vk](XrV[U
8[¢
Q
<
]
4
S
ha4T¥
ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
Ña}
vA¥þý
x
l
4
i
8
Z\iQ¦U
8
_Mﬃ_a`bU
2r4
OkQTSFQ
Î
M
6
l\S!_
:
V
4
]
¥
üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
ÑTu
vA¥ÇÀ
x
47d
X
4
M=U
8
QTVbQTV
h
_aS
8
U
2
]ÚU!_
6
_aV[
4
U
254
ORQTS
Q
Î
M
6
lrS!_
:
V
4
]
¥
ü%ü,ü,üü,ü,üü%ü,ü,üü,ü
ÒAt
vA¥ v
x
47d
X
4
M=U
8
QTVbQTV
h
_aS
8
U
2
]ÚU!_
ha4
M
4
S
Q¦U
4
l\QTS
Q
Î
M
6
_a`pQ
ha8

4
M
6!89Ù74T¥
üü,ü,üü%ü,ü,üü,ü
Ò}
vA¥ÇÑ
x
47d
X
4
M=U
8
QTVrQTV
h
_aS
8
U
2
]
6
U!_
ha4
M
4
S
Q¦U
4f:
_M5q

i
4
M=U
4
S
4
q¼QaM5qﬀiQTS
:
_M

i
4
M=U
4
S
4
q¼l\QTS
Q
Î
M
67¥,Ò
Ä
vA¥ Ò
x
U!S
Q
89h2
U!`e_aS
¢
QTS
qﬃl\QTS
QTV9V
4
V
89Ù74
q QTV
h
_aS
8
U
2
]ÅU!_
6
_aV[
4
U
254
ORQTS
Q
Î
M
6
lrS!_
:
V
4
]
¥
üü,ü
ÒTý
vA¥ u
®
Î
i
894
MU)l\QTS
QTV9V
4
V
89Ù74
q QTV
h
_aS
8
U
2
]ÝU!_
6
_aV[
4
U
254
OkQTSFQ
Î
M
6
lrS
_
:
V
4
]
¥
ü,üü%ü,ü,üü,ü
Òav
vA¥9tK~
ORQTS
QTV9V
4
V
89Ù74
q©QTV
h
_aS
8
U
2
]ÅU!_
ha4
M
4
S
Q¦U
4
l\QTS
Q
Î
M
6
_a`kQ
ha8

4
M
6!89Ù74T¥
üü,ü,üü%ü,ü,üü,ü
ÒÑ
vA¥9tat
ORQTS
QTV9V
4
V
89Ù74
q©QTV
h
_aS
8
U
2
]ÅU!_
ha4
M
4
S
Q¦U
4¨:
_M5q

i
4
M=U
4
S
4
q{l\QTS
Q
Î
M
67¥
üü,ü,üü%ü,ü,üü,ü
ÒaÒ
Ñ§¥9t
x
l
4
i
8
Z\iQ¦U
8
_Mﬃ_a`plYQTS
QTV9V
4
V]
4
S
ha476
_aSNU3_a`kQV
8
M5
4
q{V
896
U
¥
ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
u
Ä
Ñ§¥Ç} g4
i7V^QTS
Q¦U
8
_M_a`pU
254
V
896
U;U
<
l
4T¥
üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
uTý
Ñ§¥
Ä LN]¼lrV
4
]
4
MU
Q¦U
8
_M³_a`
6
_]
4
_al
4
SFQ¦U
8
_M
6
_M³V
896
U
67¥
ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
uav
Ñ§¥þý 1
S
QTq
8
U
8
_MrQTVbl\QTS
QTV9V
4
V]
4
S
ha476
_aSNU3`e_aS;V
8
M5
4
qﬃV
896
U
6;¢38
U
2
](X5U
Q
:
V
4
V
8
M5
67¥
ü%ü,ü,üü,ü
uaÒ
Ñ§¥ÇÀ
ORQTS
QTV9V
4
Vk]
4
S
ha476
_aS!U;`n_aS;V
8
Mr
4
qﬃV
896
U
63¢38
U
2³6!8
M
h
V
4
Q
6
6!89h
Mr]
4
M=U3V
8
M5
67¥
üü%ü,ü,üü,ü
tK~}
Ñ§¥ v
x
l
4
i
8
Z\iQ¦U
8
_Mﬃ_a`plYQTS
QTV9V
4
V±² `IQTijU!_aS
89Ù
Q¦U
8
_M
¥
ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
tK~Ñ
Ñ§¥ÇÑ
ORQTS
QTV9V
4
V±b²Ü`IQTijU!_aS
89Ù
Q¦U
8
_MﬃX
6
8
M
h
lYQTS
QTV9V
4
V
89Ù
Q
:
V
4
`e_aS

V9_A_al
6
U
Q¦U
4
]
4
M=U
6
Q
6
U
254
_M5V
<
`e_aS
]Ý_a`
6N<
M5i
2
S
_M
89Ù
Q¦U
8
_M
¥
ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
tK~aÒ
Ñ§¥ Ò
±² `IQTijU!_aS
89Ù
Q¦U
8
_M X
6!8
M
h
U
2
S
4
QTq
6
QaM5q
:
QTS!S
894
S
67¥
ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
tatat
Ñ§¥ u g4
ZYM
8
U
8
_Mﬃ_a`bU
2r4,6!8
M
h
V
4
Q
6!6
89h
Mr]
4
M=U;¹YQ
h
U
<
l
4T¥
ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
tatý
Ñ§¥9tK~
±² `IQTijU!_aS
89Ù
Q¦U
8
_M X
6!8
M
h6
8
M
h
V
4
Q
6!6!89h
Mr]
4
MU3¹YQ
ha67¥
üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü
tatµÀ
£  898
ÒA¥9t ORQTS
QTV9V 4 V 6 X\]¡]¡Q¦U 8 _MÜ_a`¼U 254 i7_]¼l-_M 4 M=U 6 _a`Q U ¢ _  q 8 ] 4 M 6!8 _MrQTV¼QTS!S
Q < X 6
8 M h
6!8 M h V 4 Q 6
6!89h Mr] 4 M=U3U < l 476 `e_aS 6N< M5i 2 S!_M 89Ù Q¦U 8 _M ¥ ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü tµ}¦ý
ÒA¥Ç} ORQTS
QTV9V 4 V 6 Xr]¡]Q¦U 8 _M,_a`YU 254 i7_]¼l-_M 4 M=U 6 _a`-QU ¢ _  q 8 ] 4 M 6!8 _MrQTVrQTS!S
Q < X 6!8 M h V9_§iF 6
`e_aS 6N< M5i 2 S!_M 89Ù Q¦U 8 _M ¥ üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü tµ}aÀ
ÒA¥ Ä ORQTS
QTV9V 4 Vk]¡Q¦U!S 8¤£ ](XrV[U 8 lrV 8 iQ¦U 8 _M|X 6!8 M h U
Q 6  8 M ho¥ ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü t Ä ý
ÒA¥þý

lrS!_Aq\X5i 4 S)U
Q 6  QaM5qQPi7_M 6 Xr] 4 S)U
Q 6 |i7_]]ﬀXrM 8 iQ¦U 8 M h  8 Q³QS 4 M5q 47Ù _X 6 _al 
4 S
Q¦U 8 _M ¥ üü,ü,ü%üü,ü,üü,ü,ü%üü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü t Ä v
ÒA¥ÇÀ

h S!_X5l¼_a`YlrS!_Aq\X5i 4 SkU
Q 6  6 QaM5qi7_M 6 Xr] 4 SpU
Q 6  6 i7_]¡]ﬀXrM 8 iQ¦U 8 M h  8 QQ : _XrMrq 4 q
: X F-4 S 8 ]¡lrV 4 ] 4 M=U 4 q{Q 6 QlrS
_TU 4 ijU 4 qﬃ_ : ´ 4 ijU ¥ ü,ü,üü,ü,üü%ü,ü,üü,ü,üü%ü,ü,üü,ü t Ä Ñ
tI JLKNMLOQPSR T
U
ÔŁ  ? É
;
Łß
V(WXV
 ) -ZY;; #


l\QTS
QTV9V
4
V3l\S!_
h
S
Qa]
896
QlrS!_
h
S
Qa]+U
2
Q¦U
896
q
476!89h
M
4
qÏU!_
4£54
iXoU
4
Q
6
Q
h
S!_X5l_a`i7_A_al
4
SFQ¦U
8
M
h
s
i7_M5iX5S
S
4
MU%U
Q
6

6¥P1254
S
4
QTS
4
U
¢
_|]Q
8
MS
4
Q
6
_M
6
U!_
¢
S
8
U
4
l\QTS
QTV9V
4
VﬁlrS!_
h
SFQa]
67º
w
8Ã
U!_
8
M5i7S
4
Q
6!4
l
4
S!`e_aS
]¡QaM5i
4
U
2
S!_X
h2 4£o4
iXoU
8
_MÌ_M©]ﬀX5V[U
8
lrS!_Ai
476!6
_aSi7_]¡l\XoU
4
S
6
sQaM5q
w
898Ã
U!_
6
Q¦U
896
`
<4£
lrV
8
i
8
U!V
<
i7_M5iX5S
S
4
MU;l\S!_
:
V
4
]
6
l
4
i
8
Z\iQ¦U
8
_M
67¥132546
i7_al
4
_a`bU
25896
U
2r476!896;896
l\QTSFQTV9V
4
VlrS!_
h
S
Qa]]
8
M
h
`e_aSfU
254
S
4
Q
6
_M¨_a`
8
M5i7S
4
Q
6!8
M
h34£54
iXoU
8
_M(l
4
S
`n_aS
]QaM5i
4
i7_]¼lYQTS
4
qU!_
47d
X
8
aQTV
4
M=U
6!47d
X
4
M=U
8
QTV=lrS
_
h
S
Qa]
67¥
Â
4
QTS
4
M5_TU0l\S
8
]¡QTS
8
V
<
i7_M5i
4
S
M
4
q
¢38
U
2ﬀ4£
l\V
8
i
8
U!V
<
i7_MriX5S!S
4
M=U0lrS!_
:
V
4
]
6
U
2
Q¦Uqr_M5_TU
2
Q7
4;6!47d
X
4
M=U
8
QTV
6
_aV^XoU
8
_M
6
s
4T¥þho¥
sYS
4
QTV

U
8
]
4
]¡_M
8
U!_aS
8
M
h
QaM5qﬃi7_MU!S!_aVblrS!_
:
V
4
]
67¥
132r4
]¡_
6
Uq
8
S
4
ijU%]
4
U
2
_§q_a`ﬁl\QTS
QTV9V
4
VRlrS!_
h
SFQa]¡]
8
M
h¡896
lrS
_
8
q
4
q
:=<
lrS!_
h
S
Qa]]
8
M
h
]¼_Aq
4
V
6
¢38
U
2«4£
l\V
8
i
8
U(l\QTSFQTV9V
4
V
6
4
]¡QaM=U
8
i
67¥
m
_M
6
U!S
X5ijU
6
QTS
4
l\S!_
8
q
4
qD`n_aS
6
l
4
i
8
`
<o8
M
hoº
w
8Ã
i7S
4
Q¦U
8
_MQaM5q
U
4
S
]
8
MrQ¦U
8
_Mﬀ_a`YlYQTS
QTV9V
4
VrlrS!_Ai
476!6!476
s
4T¥þho¥
s§`e_aS!

QaM5q

´N_
8
M-s=lrS!_Ai
476!6
q
4
i7V^QTSFQ¦U
8
_M
6
s§_aSlrS!_Ai
476!6R6
l\Q
¢
M

8
M
h
s-QaM5q
w
898Ã
i7_]]ﬀXrM
8
iQ¦U
8
_MﬃQaMrq
6N<
M5i
2
S
_M
89Ù
Q¦U
8
_M
:-4
U
¢ﬁ474
M|lrS!_Ai
476!6!476
s
4T¥þho¥
s-]
476!6
Q
ha4
l\Q
6
6!8
M
h
s
V9_Ai

6
s
6
4
]¡QTl
2
_aS
476
s§]¼_M
8
U!_aS
6
s=_aS¿S
4
]¼_TU
4
lrS
_§i
4
q\XrS
4
iQTV9V
67¥01325436!4
]¡QaM=U
8
i
6
_a`-l\QTS
QTV9V
4
V
4£o4
iX5U
8
_M
896
X
6
XrQTV9V
<
q
4
ZYM
4
q¼U!_
:4347d
X
8
aQTV
4
M=U¿U!_ﬀQaM
8
M=U
4
S!V
4
Q
8
M
h
_a`-U
254
QTijU
8
_M
6
_a`-U
254
lYQTS
QTV9V
4
VYl\S!_§i
476
6!4767¥
1325896
QTlrlrS!_QTi
2
U!_{l\QTS
QTV9V
4
V¿lrS!_
h
S
Qa]]
8
M
h½896%6
X5lrl-_aSNU
4
q
:=<
V^QaM
h
XrQ
ha476(6
X5i
2
Q
6

q\Q2[ Ä\][
v
\¿QaM5q
z|_§q\XrV^Q

Ä^[
u
Ä-\îs=QaM5q
:§<
V
89:
SFQTS
89476k6
X5i
2
Q
6
l
ý
[
tKÒ
\îsO0U
2
S
4
QTq
6
[
uÑ
\îsO0¯z_[
tatKu
\îs=QaM5qz|O0L`[ Ä
ý
\][
tatµÀ
\
¥
m
_]¡lrS
4254
M
6
8

4
S
4

894j¢6
QaM5qq
896
iX
6
6!8
_M
6
_a`#l\S!_
h
S
Qa]¡]
8
M
h
]¼_Aq
4
V
6
QaMrqM5_TU
Q¦U
8
_M
6ﬁ¢38
U
24£
lrV
8
i
8
U
l\QTS
QTV9V
4
V
6!4
]¡QaM=U
8
i
6
QTS
4%ha8

4
M
:§<

M5qrS
4j¢36
[
Ò
\îsY°QTV
4
U)QTV
¥
[
tat
\îsYQaM5q{ORQaM5iQT
4
[
uav
\
¥
®
£
lrV
8
i
8
U)l\QTS
QTV9V
4
VblrS!_
h
S
Qa]]
8
M
hﬀha8

476
q
8
S
4
ijU3i7_M=U!S!_aV_a`
4£54
iXoU
8
_M|l
4
S!`n_aSF]¡QaM5i
4:-4
iQaX
6!4
_a`
U
254
i7V9_
6!4
i7_aS!S
4
V^Q¦U
8
_M
:4
U
¢ﬁ474
M¼U
254
lrS!_
h
SFQa]¡]
8
M
h
]¡_§q
4
VoQaM5qU
2r4
_al
4
SFQ¦U
8
_M_a`Q%](XrV[U
8
lrS!_Ai
476!6
_aS
i7_]¼lYXoU
4
S
6N<o6
U
4
]
¥½ª
_
¢ﬁ4

4
Ss
4£
lrV
8
i
8
Uﬀl\QTS
QTV9V
4
V¿lrS!_
h
S
Qa]
6
QTS
4
_a`nU
4
M«q
8[Î
iX5V[U,U!_|q
4

4
V9_alDi7_]

l\QTS
4
qÌU!_
47d
X
8
aQTV
4
MU
6!47d
X
4
MU
8
QTV¿lrS!_
h
S
Qa]
6
q\X
4
U!_{U
254
i7_]¡lrV
4£58
U
<
_a`fS
4
Q
6
_M
8
M
h
sbU
476
U
8
M
h
sQaM5q
}q 47: X haha8 M h,8 MﬀU 254 i7_M=U 4£ Uﬁ_a`-i7_M5iX5S
S 4 M5i <a¥ Wr_aS 4£ Qa]¼l\V 4 s§i7_M 6!8 q 4 S
Q : V 4;4aF _aSNU 896 _a`ÃU 4 MM 4 i 476!6 QTS <
U!_¼Q7_ 8 q|S
QTi 4 i7_M5q 8 U 8 _M 6 s\q 4 QTqrV9_Ai
Ys\QaM5q³V 8  4 V9_Ai
b 896!6 X 476 U 2 Q¦U;qr_¼Mr_TUfQTS 896!48 M 6!47d X 4 MU 8 QTVlrS!_ 
h S
Qa]] 8 M ho¥ Wr_aS,]QaM < QTl\lrV 8 iQ¦U 8 _M 6 sU 2r4 l 4 S!`e_aS
]QaM5i 4%h Q 8 M _a` 4£ lrV 8 i 8 U,lYQTS
QTV9V 4 VRlrS!_ h S
Qa]] 8 M h
qr_ 476 M5_TUR´!X 6 U 8 ` < U 2r4 QTqrq 8 U 8 _MrQTVq 4  4 V9_al\] 4 M=U3i7_ 6 U 6¥

MQTlrl 4 QTV 8 M h QTV[U 4 S
MrQ¦U 8  4 U!_ 4£ lrV 8 i 8 UﬃlYQTS
QTV9V 4 VlrS!_ h S
Qa]] 8 M hÌ896 lrS!_ 8 q 4 q :§< QaXoU!_]Q¦U 8 i
lrS!_ h SFQa] lYQTS
QTV9V 4 V 89Ù Q¦U 8 _Mc[ tµ} \][ uÀ \ ¥

X5U!_]¡Q¦U 8 i l\QTS
QTV9V 4 V 89Ù78 M h i7_]¡l 8 V 4 S 6 U!S
QaM 6 `n_aS
] 6!47d X 4 M=U 8 QTV
lrS!_ h SFQa] 6)8 MU!_ 47d X 8 aQTV 4 MU,l\QTSFQTV9V 4 Vpl\S!_ h S
Qa] 6): Q 6!4 q©_Mi7_M 6
4 SNTQ¦U 8  4 qYQ¦U
Q  q 4 l 4 M5q 4 M5i 4 QaMrQTV <§
6!8967¥¨13254 ]¼_ 6 U 8 ]¼l-_aSNU
QaM=U)U 4 i 2 M 89d X 476 QTS 4 U!SFQaM 6 `e_aS
]¡Q¦U 8 _M 6 U 2 Q¦U,QTV9V9_ ¢ 6!47d X 4 M=U 8 QTVRV9_§_al 6 U!_ :-4
i7_M= 4 SNU 4 q 8 MU!_)l\QTS
QTV9V 4 VAV9_A_al 67¥
x
U!S 4 M h U 256 _a`\QaXoU!_]Q¦U 8 i¿lYQTS
QTV9V 4 V 89Ù Q¦U 8 _M¼QTS 4Tº
w
8Ã U 254 lrS!_ h S
Qa]] 4 S
896%6F25894 V9q 4 q`eS!_]]¡_ 6 U%_a`¿U 254 i7_]¼l\V 4£o8 U < _a`ﬁS 4 Q 6 _M 8 M h Q : _XoU,i7_MriX5S!S 4 M5i < sRQaM5q
w
898Ã,4£o896 U 8 M h
6!47d X 4 M=U 8 QTVlrS!_ h SFQa] 6 iQaM :-4 lYQTS
QTV9V 4 V 89Ù74 q ¢8 U 2 S 4 V^Q¦U 8  4 V < V 8 UNU!V 4¨4aF _aS!U ¥ﬁ132r4 ]¡Qµ´N_aS ¢ﬁ4 QToM 476!6896
U 2 Q¦U 4£54 iXoU 8 _M{l 4 S!`e_aS
]QaM5i 4896 q 4 l 4 Mrq 4 MUf_M½U 254 i7_]¡l 8 V 4 S7Ê 6f6 Xri7i 476!6 Q¦U3S 4 i7_ h M 89Ù78 M h _alrl-_aSNU
X 
M
8
U
89476
`n_aS
4jÎ
i
894
MU)l\QTS
QTV9V
4
V
4£54
iXoU
8
_M
¥

XoU!_]¡Q¦U
8
il\S!_
h
S
Qa] l\QTS
QTV9V
4
V
89Ù
Q¦U
8
_M
2
Q
6:-474
M
6
2
_
¢
MﬃU!_
:-4
`eQ
8
S
V
<|6
X5i7i
476
6
`eXrVkQ¦Uq
4
U
4
ijU
8
M
h
V9_A_al

V
4

4
Vkl\QTS
QTV9V
4
V
896
]
8
M
6
i
894
MU
8
ZYi¨lrS
_
h
S
Qa]
6
U
2
Q¦U)_al
4
S
Q¦U
4
_M|]Q¦U!S
8
i
4767¥3ª
_
¢4

4
S7s]¼_aS
4%ha4
M

4
S
QTV0QTlrl\V
8
iQ
:r8
V
8
U
<Ì2
Q
6
Mr_TU
:474
M q
4
]¼_M
6
U!SFQ¦U
4
q©i7_M
8
M5i
8
M
h
V
<a¥¡1254ﬀ476!6!4
M=U
8
QTV0q
8[Î
iX5V[U
<©896
U
2
Q¦U
QaM
4jÎ
i
894
M=U
6!47d
X
4
MU
8
QTV0QTV
h
_aS
8
U
2
]
896
M5_TU,M
4
i
476!6
QTS
8
V
<
Q
h
_§_Aq
:
Q
6!896
`e_aS,QaM
4jÎ
i
894
MU,lYQTS
QTV9V
4
V0QTV

h
_aS
8
U
2
]
¥
Wr_aS
4£
Qa]¼l\V
4
s
d
X
8
i

6
_aSNU
896%¢8
q
4
V
<
QTi7i
4
l5U
4
qQ
6
U
254
]¼_
6
U
4jÎ
i
894
MU
ha4
M
4
S
QTV

lYX5S!l-_
6!4
6!47d
X
4
M=U
8
QTV
6
_aSNU
8
M
h
QTV
h
_aS
8
U
2
]d[
uaÒ
s
6!4
ijU
8
_M
ÒA¥Ç}
\][
tK~Ñ
s
m
2
QTl5U
4
S
u
\îs
<4
UkU
254
l\QTS
QTV9V
4
V
896
]
8
M
d
X
8
iF
6
_aSNU
qr_
476
M5_TU
6
iQTV
4
U!_¨]¡_aS
4
U
2
QaM¡Q,`
4j¢
l\S!_§i
476
6
_aS
6
[
}Tu
\][ Ä
v
\
¥
²
6
X\QTV9V
<
s§U
254
S
4;896
U!_A_,V
8
UNU!V
4)8
M5`n_aSF]¡Q¦U
8
_M
8
M©U
2r4
U
4£
U(_a`fQ
6!47d
X
4
MU
8
QTVﬁlrS!_
h
SFQa] U!_|QTV9V9_
¢
QaX5U!_]¡Q¦U
8
iU!S
QaM
6
`n_aSF]¡Q¦U
8
_M
8
M=U!_|QaM
47d
X
8
aQTV
4
M=U
l\QTS
QTV9V
4
VlrS!_
h
S
Qa]
¢38
U
2³4
M=U
8
S
4
V
<
q
8GF4
S
4
MUQTV
h
_aS
8
U
2
]
6
QaMrq{q\Q¦U
Q
6
U!SFX5ijU
X5S
4767¥
LNM³U
25896
U
25476!896
s
¢4
l\S
476!4
M=U)QaM5q
8
M
476
U
89h
Q¦U
4
Ql\QTS
QTV9V
4
VplrS!_
h
SFQa]¡]
8
M
h
]¼_Aq
4
V#U
2
Q¦U)i7_]
:\8
M
476
U
254
QTqrTQaM=U
Q
ha476
_a`
:
_TU
2©4£
lrV
8
i
8
U¨l\QTSFQTV9V
4
V0lrS!_
h
S
Qa]]
8
M
h
QaM5qÌQaX5U!_]¡Q¦U
8
i¼lrS
_
h
S
Qa]l\QTS
QTV9V
4
V
89Ù
Q

U
8
_M
¥,132r4
lrS!_
h
SFQa]¡]
8
M
h
]¼_Aq
4
Vi7_M
6!896
U
6
_a`Q
6
U
QaM5q\QTS
q
6
47d
X
4
M=U
8
QTVRM5_TU
Q¦U
8
_M
4£
U
4
M5q
4
q
¢38
U
2
Q
6
]QTV9V
6!4
U3_a`klrS
Q
h
]Q
67¥¿125476!4
lrSFQ
h
]¡Q
6
QTS
4
X
6!4
q³U!_
8
M5q
8
iQ¦U
4%¢254
S
4,6
U
Q¦U
4
]
4
M=U
6
QaM5q|V9_§_al
8
U
4
S

Q¦U
8
_M
6
iQaM
:-4)4£o4
iXoU
4
q
8
M½l\QTSFQTV9V
4
VQaM5q
¢254
S
4
Q
6!6!89h
Mr]
4
MUfQaM5q
4
aQTV^XrQ¦U
8
_M³_a`aQTS
8
Q
:
V
476
iQaM
:-4
X
6!4
q¼Q
68
]¼lrV
8
i
8
U0i7_]](X\M
8
iQ¦U
8
_MQaM5q
6N<
M5i
2
S!_M
89Ù
Q¦U
8
_M¼_al
4
S
Q¦U
8
_M
60:-4
U
¢474
Ml\QTS
QTV9V
4
V5U
2
S
4
QTq
67¥
L `
U
254
lrS
Q
h
]Q
6
QTS
4
X
6!4
qPi7_aS!S
4
ijU!V
<
s\l\QTSFQTV9V
4
V
4£o4
iXoU
8
_MP_a`pQ(lrS!_
h
S
Qa] Q
6
q
8
S
4
ijU
4
q
:§<
U
254
lrSFQ
h
]¡Q
6
896f47d
X
8
TQTV
4
M=U;U!_
6
U
QaMrq\QTS!q
6!47d
X
4
M=U
8
QTV
4£o4
iX5U
8
_M
¥13254

4j<P8
q
4
Q
896
q
8
S
4
ijU;i7_MU!S!_aV#_a`pl\QTS
QTV9V
4
V
896
]
8
M{Ql\S!_
h
S
Qa]¡]
8
M
h
]¼_Aq
4
V
¢38
U
2³6!47d
X
4
M=U
8
QTV
6!4
]QaMU
8
i
67¥
132r896
]¡_§q
4
VQTV9V9_
¢36
l\QTS
QTV9V
4
V-lrS!_
h
S
Qa]
6
U!_
:-4
q
4

4
V9_al
4
q
¢38
U
2½6!47d
X
4
M=U
8
QTV-S
4
Q
6
_M
8
M
h
s5U
476
U
8
M
h
s
QaM5q*q
47:
X
haha8
M
h
slrS
8
_aS(U!_ l\QTS
QTV9V
4
V
4£54
iXoU
8
_M`e_aSﬀl
4
S!`n_aSF]¡QaM5i
4T¥
x
47d
X
4
M=U
8
QTVfS
4
Q
6
_M
8
M
h 896
l
4
S

`e_aS
]
4
q
:§<{89h
M5_aS
8
M
h
U
254
lrS
Q
h
]¡Q
6
s
4£
i
4
lrUU!_¡
4
S
8
`
<
U
25478
S3i7_aS!S
4
ijUX
6
4T¥
x
47d
X
4
MU
8
QTVbU
476
U
8
M
h
QaM5q
q
47:
X
haha8
M
h
QTS
4
l
4
S!`e_aS
]
4
q
:§<{8
M
6
U!S
XrijU
8
M
h
U
254
i7_]¼l
8
V
4
SU!_½q
896
S
47h
QTS!qﬃU
254
lrS
Q
h
]¡Q
6
QaM5q
ha4
M
4
S

ÄQ¦U 4 _aS!q 8 MrQTS <³6!47d X 4 M=U 8 QTVki7_§q 4T¥ OkQTSFQTV9V 4 V 4£54 iXoU 8 _M 896 QTi 25894  4 q :§<³8 M 6 U!S
X5ijU 8 M h U 254 i7_]¼l 8 V 4 S3U!_
ha4 M 4 S
Q¦U 4 lYQTS
QTV9V 4 Vki7_§q 4 Q 68 M5q 8 iQ¦U 4 q :§< U 254 lrSFQ h ]¡Q 67¥
x
8 M5i 4 l\QTS
QTV9V 4 V 896 ] 896)6 l 4 i 8 Z 4 qq 8 S 4 ijU!V < s
6 _al 2r896 U 8 iQ¦U 4 qQaM\QTV <A6!896 QaM5q{i7_]¡l 8 V^Q¦U 8 _M³U 4 i 2 M 89d X 476 QTS 4 M5_TU3S 47d X 8 S 4 q ¥ L`bU 254,6!47d X 4 M=U 8 QTV 8 M=U 4 S 
lrS 4 U
Q¦U 8 _M«_a`fQ{lrS
_ h S
Qa] 6 Q¦U 896 Z 476 Q ha8  4 M 6 l 4 i 8 Z\iQ¦U 8 _MDQaM5q©U 2r4 lrS
Q h ]Q 6 QTS 4 X 6!4 qi7_aS!S 4 ijU!V < s
U 254 lYQTS
QTV9V 4 V 8 M=U 4 S!lrS 4 U
Q¦U 8 _M|_a`U 2r4 lrS!_ h S
Qa] 896;h XrQTS
QaM=U 474 qﬃU!_ 6 Q¦U 896 ` < U 2r46 Qa] 46 l 4 i 8 Z\iQ¦U 8 _M ¥

V[U 2 _X h2 U 25896 lrS!_ h S
Qa]] 8 M h ]¡_§q 4 VS 4 ]¼_K 476 U 254 q 8[Î iX5V[U < _a`Rl\QTS
QTV9V 4 VkS 4 Q 6 _M 8 M h sYU 476 U 8 M h s
QaM5qq 47: X haha8 M h s 8 U¿q\_ 476 M5_TU¿V 476!6
4 M¼U 254 M 474 q¡U!_ 4£ l\V 8 i 8 U!V < i7_M 6!8 q 4 Sﬁl\QTS
QTV9V 4 VYl 4 S!`n_aSF]¡QaM5i 4f896!6 X 476
q\X5S 8 M h lrS!_ h S
Qa]Åq 476!89h M|QaM5qﬃq 4  4 V9_alY] 4 M=U ¥1254 ] 4 U 2 _Aqr_aV9_ hT< U 2 Q¦U ¢ﬁ4 lrS!_al-_ 6!4,896 M5_TU3U!_¡Z\S 6 U
q 4  4 V9_al Q 6!47d X 4 M=U 8 QTVlrS!_ h S
Qa] ¢38 U 2 _XoU;S 47h QTS!q{U!_¼lYQTS
QTV9V 4 V 896 ]³s\U 254 M{V^Q¦U 4 S)QTqrq{lrS
Q h ]Q 67¥
x
Xri 2
QaM¡QTl\lrS!_QTi 2¡¢ _X5V9qX 6 XrQTV9V < V 4 QTq¼U!_¨QaM 8 M 4jÎ i 894 M=UﬁlYQTS
QTV9V 4 V\lrS
_ h S
Qa]³s=`e_aS0U 2r4;6 Qa] 4 S 4 Q 6 _M 6 U 2 Q¦U
V 8 ] 8 UfU 2r4 QTlrlrV 8 iQ :r8 V 8 U < _a`kQaXoU!_]Q¦U 8 i,lrS!_ h S
Qa] lYQTS
QTV9V 4 V 89Ù Q¦U 8 _M ¥f13254 QTlrlrS
_alrS 8 Q¦U 4 ] 4 U 2 _§qr_aV9_ hT<
896 U!_Ìq 4  4 V9_alQlYQTS
QTV9V 4 Vl\S!_ h S
Qa] `nS!_]×U 254 _X5U 6!4 U7s : XoU¡U!_Ìqr_ 6 _«X 6
8 M h6!47d X 4 M=U 8 QTVS 4 Q 6 _M 
8
M
h
s-U
476
U
8
M
h
sQaMrq|q
47:
X
haha8
M
h
U
4
i
2
M
89d
X
4767¥
ORQTS
QTV9V
4
VRl
4
S!`e_aS
]¡QaM5i
4%896!6
X
476
s
4T¥þho¥
s
h
S
QaMAX5V^QTS
8
U
<
sV9_QTq
:
QTV^QaM5i
8
M
h
sQaM5qÌV9_AiQTV
8
U
<
s
6
2
_X5V9q
:4
U
QT
4
M
8
MU!_ QTi7i7_XrM=U(U
2
S!_X
h2
_XoU¨U
254
l\S!_§i
476
6
_a`flrS
_
h
S
Qa]
q
4

4
V9_al\]
4
MU
¥
132r4½h
_QTVf_a`3U
25896ﬀ¢
_aS!
896
M5_TUU!_ q
4

4
V9_alØQ©]¼_aS
4½4jÎ
i
894
M=U¼l\QTS
QTV9V
4
VflrS!_
h
SFQa]¡]
8
M
h
]¼_Aq
4
V
U
2
QaM|_TU
254
S]¼_Aq
4
V
6f¢38
U
2|4£
l\V
8
i
8
U)l\QTSFQTV9V
4
V
6!4
]QaMU
8
i
6¥3c
Q¦U
254
Ss
8
U
896
U!_½S
4
q\X5i
4
U
254
q
8[Î
iX5V[U
<
_a`
l\QTS
QTV9V
4
VAlrS!_
h
SFQa]¡]
8
M
h
s
¢38
U
2
_XoU
6!89h
M
8
Z\iQaM=U
6
QTi7S
8
Z\i
4
_a`
4jÎ
i
894
M5i
<
saU
2
S!_X
h2
U
254
X
6!4
_a`
6!47d
X
4
M=U
8
QTV
lrS!_
h
SFQa]¡]
8
M
h
]
4
U
2
_§q
6¥¨Í
X5S
8
MU
4
S
476
U
8
M l\QTS
QTV9V
4
VRlrS
_
h
S
Qa]¡]
8
M
h¡896
Mr_TU
6
_aV
4
V
<
`e_§iX
6!4
q©_MU
254
U!S
QTq
8
U
8
_M\QTVoQTS
4
MrQ;_a`
6
i
894
MU
8
Z\ii7_]¡l\XoU
Q¦U
8
_M¨_M%l\QTSFQTV9V
4
V
6
X5l
4
S!i7_]¼l\X5U
4
S
6
s
¢2r4
S
4
l
4
S!`e_aS
]¡QaMri
40896
_a`nU
4
M,_a`ol\QTS
Qa]¡_XrMU
8
]¡l-_aSNU
QaM5i
4T¥
Â
4¿:4
V
894

4
U
2
Q¦UU
2r4
lrS!_aV
8
`
4
S
Q¦U
8
_M%_a`
6
]QTV9V
y6
iQTV
4
U!_]¼_Aq
4
S
Q¦U
4
6
iQTV
4
]ﬀX5V[U
8
lrS!_Ai
476!6
_aS
6!4
SN
4
S
6
s
¢
_aS!
6
U
Q¦U
8
_M
6
sAQaM5q%l
4
S
6
_M\QTV=i7_]¼lYXoU
4
S
6¢8
V9VAQTV
6
_)V
4
QTq(U!_)Q
h
S
4
Q¦U!V
<
4£
l\QaM5q
4
qS!_aV
4
`n_aS{lYQTS
QTV9V
4
V,lrS!_
h
SFQa]¡]
8
M
h«8
MQ
¢8
q
4
S
QaM
ha4
_a`(i7_]¡]¡_§q
8
U
<
QaM5q
6
l
4
i
8
QTV
89Ù74
q
6
_a`nU
¢
QTS
4T¥
Wr_aS{]¡QaM
<
_a`U
25476
4
QTlrl\V
8
iQ¦U
8
_M
6
slYQTS
QTV9V
4
VlrS!_
h
S
Qa]]
8
M
h ¢38
V9V
:-4
`
4
Q
6!89:
V
4
_M5V
< 8
`
lrS!_
h
SFQa] q
4

4
V9_alY]
4
M=U½QaM5q ]¡Q
8
M=U
4
MrQaM5i
4
i7_
6
U
6
QTS
4
Mr_TU
6!89h
M
8
Z\iQaMU!V
<Øh
S
4
Q¦U
4
S½U
2
QaMÏU
2
_
6!4
_a`
6!47d
X
4
M=U
8
QTVlrS!_
h
SFQa]¡]
8
M
ho¥
V(Wfe
  (¼	ﬁ
13254
l\QTSFQTV9V
4
V0lrS!_
h
S
Qa]]
8
M
h
]¼_Aq
4
VpU
2
Q¦U
¢48
M
476
U
89h
Q¦U
4
i7_M
6!896
U
6
_a`ﬁQ
6
U!S
X5ijU
X5S
4
qs
8
]¼l
4
S
Q¦U
8

4
s
6!47d
X
4
M=U
8
QTVlrS!_
h
SFQa]¡]
8
M
h
M5_TU
Q¦U
8
_M
4£
U
4
Mrq
4
q
¢38
U
2
U
254
`n_aV9V9_
¢38
M
h
U
2
S
474
lrSFQ
h
]¡Q
67º
ta¥31254
l\QTS
QTV9V
4
V
89Ù
Q
:
V
46!47d
X
4
M5i
4
_a`
6
U
Q¦U
4
]
4
M=U
6
l\S
Q
h
]¡Q
896
QTlrlrV
894
qU!_Q
6!47d
X
4
M5i
4
_a`
6
U
Q¦U
4
]
4
MU
6
U!_
8
M5q
8
iQ¦U
4
U
2
Q¦U;U
254,6
U
Q¦U
4
]
4
MU
6
iQaM
:-44£o4
iX5U
4
qQ
6
lYQTS
QTV9V
4
VU
2
S
4
QTq
67¥
ý}§¥31254 l\QTS
QTV9V 4 V 89Ù Q : V 4 `n_aS  V9_§_al 6 U
Q¦U 4 ] 4 M=U¡lrS
Q h ]Q 896 QTlrlrV 894 qU!_«Q©`n_aS  V9_§_al 6 U
Q¦U 4 ] 4 M=U¼U!_
8 Mrq 8 iQ¦U 4 U 2 Q¦U3U 2548 U 4 S
Q¦U 8 _M 6 _a`pU 254 V9_§_al|iQaM :-44£o4 iX5U 4 q|Q 6 lYQTS
QTV9V 4 V#U 2 S 4 QTq 67¥
Ä ¥31254¨6
8 M h V 4 Q 6!6!89h Mr] 4 MUU < l 4 lrS
Q h ]Q 896 QTlrl\V 894 q U!_PQU < l 4 q 4 i7V^QTS
Q¦U 8 _M U!_ 8 Mrq 8 iQ¦U 4 U 2 Q¦U
Q 6
6!89h Mr] 4 M=UQaM5q 4 TQTV^XrQ¦U 8 _M*_a`;TQTS 8 Q : V 476 _a`fU 2 Q¦UﬀU < l 4 iQaM :-4 X 6!4 qDQ 6 i7_]](X\M 8 iQ¦U 8 _M
QaMrq 6!< M5i 2 S!_M 89Ù Q¦U 8 _M _al 4 S
Q¦U 8 _M 6):-4 U ¢ﬁ474 M l\QTSFQTV9V 4 VbU 2 S 4 QTq 67¥1¿< l 476 U 2 Q¦U,QTS 4 M5_TU 6
8 M h V 4
Q 6
6!89h Mr] 4 M=UfU < l 476 QTS 4 S 4 ` 4 S
S 4 qPU!_¡Q 6 ]ﬀXoU
Q : V 4 U < l 476¥

qrq 8 U 8 _MrQTV 6 X5l\l_aS!UlrS
Q h ]Q 6 QTS 4 lrS!_K 8 q 4 q¨U!_i7_M=U!S!_aVAU 2 S 4 QTq 6 i 254 q\X5V 8 M h lrS 8 _aS 8 U 89476 QaMrq(lYQTS
QTV9V 4 V
4 S!S!_aS(i 2r4 i
 8 M ho¥ ORQTSNU(_a`U 254 ]¡_§q 4 V 896 Q 6!4 U(_a`fS 476 U!S 8 ijU 8 _M 6 _MÌU 254 X 6
4 _a`U 254 l\S
Q h ]¡Q 6 U 2 Q¦U
4 M 6 XrS 476 U 254347d X 8 aQTV 4 M5i 4 _a`-U 254 lYQTS
QTV9V 4 VQaMrq 6!47d X 4 MU 8 QTV 8 M=U 4 S!lrS 4 U
Q¦U 8 _M 6 _a`-U 254 i7_M 6 U!S
XrijU 67¥R13254
`IXrM5q\Qa] 4 MU
QTVkS 476 U!S 8 ijU 8 _M 6 _M U 2r4 lrV^QTi 4 ] 4 M=U,_a`ﬁU 254 lrS
Q h ]Q 68 MQ 6!47d X 4 MU 8 QTVlrS!_ h S
Qa]QTS 4 Q 6
`e_aV9V9_ ¢367º
g
L U
89608
V9V
47h
QTVYU!_ﬁ´NX\]¼l
8
MU!_osA_XoU0_a`Ðs=_aS
:-4
U
¢474
MU
254f6
U
Q¦U
4
]
4
M=U
6
_a`-Ql\QTS
QTV9V
4
V
89Ù
Q
:
V
4)6!47d
X
4
M5i
4
_a`
6
U
Q¦U
4
]
4
MU
6
_aS;l\QTS
QTV9V
4
V
89Ù
Q
:
V
4
`e_aS

V9_A_al
6
U
Q¦U
4
]
4
MU
¥
g
L U
896
QaM
4
S!S!_aSPU!_
4
aQTV^XrQ¦U
4
QaMX\MrQ
6!6!89h
M
4
q
6
8
M
h
V
4
Q
6!6!89h
Mr]
4
MU³aQTS
8
Q
:
V
4
_aSPU!_ÏQ
6
6!89h
MQ
l\S
4

8
_X
6
V
<
Q
6
6!89h
M
4
q
6
8
M
h
V
4
Q
6!6!89h
Mr]
4
MU3TQTS
8
Q
:
V
4T¥
g
L U
896
QaM
4
S
S!_aS`e_aSb_M
46
U
Q¦U
4
]
4
MUp_aS
8
U
4
S
Q¦U
8
_M¨U!_)Q
6!6!89h
M(Q3]ﬀXoU
Q
:
V
4
aQTS
8
Q
:
V
4
U
2
Q¦U
896
Q
6!6
89h
M
4
q
_aS
4
TQTV^X\Q¦U
4
q
:§<
QaMr_TU
254
S
6
U
Q¦U
4
]
4
MU)_aS
8
U
4
S
Q¦U
8
_M|_a`pU
254,6
Qa]
4
l\QTS
QTV9V
4
V
89Ù
Q
:
V
4(6!47d
X
4
M5i
4
_a`
6
U
Q¦U
4
]
4
M=U
6
_aS¿l\QTS
QTV9V
4
V
89Ù
Q
:
V
4
`e_aS

V9_§_al
6
U
Q¦U
4
]
4
M=U7srXrM5V
476!6
U
2
_
6!4
QTijU
8
_M
6
QTS
46N<
M5i
2
S
_M
89Ù74
q
¥
g
L U
896
QaM
4
S!S
_aS3U!_Pq
4
l
4
M5q|_MQl\QTSNU
8
iXrV^QTS)
8
M5q_a`
4£
i
4
l5U
8
_M
:-478
M
h
l\S!_al\Q
h
Q¦U
4
q _XoU_a`Q
lYQTS
QTV9V
4
V
89Ù
Q
:
V
4(6!47d
X
4
M5i
4
_a`
6
U
Q¦U
4
]
4
M=U
6
_aSl\QTS
QTV9V
4
V
89Ù
Q
:
V
4
`n_aS

V9_§_al
6
U
Q¦U
4
]
4
M=U
¥
x
_]
4
_a`U
25476!4
S
476
U!S
8
ijU
8
_M
6
iQaM
:-4
i
254
iF
4
q«Q¦U,i7_]¼l
8
V
4
U
8
]
4
s
6
_]
4
iQaM
:-4
i
254
iF
4
q
¢38
U
2
V9_
¢
_
4
S
254
QTq©Q¦US
XrM{U
8
]
4
s-QaM5q
6
_]
4
iQaM
478
U
254
S
:-4
V
4
`nU3U
2r4
lrS!_
h
SFQa]¡]
4
S;U!_¼
4
S
8
`
<
_aS
:-4
i
254
i

4
q
¢38
U
2{2r89h2
_
4
S
2r4
QTqQ¦U3SFXrM½U
8
]
4T¥
L`kU
254
l\S
Q
h
]¡Q
6
QTS
4
X
6
4
qﬃi7_aS!S
4
ijU!V
<
s
4£54
iXoU
8
_M_a`kU
254
i7_M
6
U!S
X5ijU
6
QTi7i7_aS!q
8
M
h
U!_U
254
lYQTS
QTV9V
4
V
6!4
]QaMU
8
i
6,896%47d
X
8
aQTV
4
M=U%U!_
4£54
iXoU
8
_MÌQTi7i7_aS
q
8
M
h
U!_³U
2r46
U
QaM5q\QTS!q
6
47d
X
4
M=U
8
QTV
6!4
]QaMU
8
i
6¥¼13254
l\QTS
QTV9V
4
V
6!4
]¡QaM=U
8
i
63896:
Q
6!4
q{_MPU
2r4
`n_aV9V9_
¢38
M
h
`eS
Qa]
4j¢
_aS!
º
ta¥31254ﬃ6
U
Q¦U
4
]
4
MU
6
_a`,Q«l\QTS
QTV9V
4
V
89Ù
Q
:
V
4 6!47d
X
4
M5i
4
_a`
6
U
Q¦U
4
]
4
M=U
6
QTS
4ﬃ4£54
iXoU
4
qQ
6
lYQTS
QTV9V
4
V
U
2
S
4
QTq
67¥
®
£54
iXoU
8
_M©_a`¿U
254
l\QTSFQTV9V
4
V
89Ù
Q
:
V
4¡6!47d
X
4
M5i
4
_a`
6
U
Q¦U
4
]
4
MU
6
U
4
S
]
8
MrQ¦U
476¢)254
M©QTV9V
U
2r4,6
U
Q¦U
4
]
4
M=U
62
Q7
4
U
4
SF]
8
MrQ¦U
4
q
¥
}§¥31254,8
U
4
S
Q¦U
8
_M
6
_a`0Ql\QTSFQTV9V
4
V
89Ù
Q
:
V
4
`n_aS

V9_A_al
6
U
Q¦U
4
]
4
M=U)QTS
4,4£54
iXoU
4
q Q
6
lYQTS
QTV9V
4
VU
2
S
4
QTq
67¥
®
£o4
iX5U
8
_M _a`RU
254
l\QTS
QTV9V
4
V
89Ù
Q
:
V
4
`e_aS

V9_A_al
6
U
Q¦U
4
]
4
M=UU
4
S
]
8
M\Q¦U
476¢)254
M|QTV9VpU
254ﬀ8
U
4
S
Q¦U
8
_M
6
2
Q7
4
U
4
SF]
8
MrQ¦U
4
q
¥
ÀÄ ¥ ®TQTV^X\Q¦U 8 _M©_a`¿QaM©XrM\Q 6!6!89h M 4 q 6!8 M h V 4 Q 6
6!89h Mr] 4 M=UaQTS 8 Q : V 4 iQaX 6!476 U 2r4(4 aQTV^XrQ¦U 8 M h U 2 S 4 QTq
U!_ 6 X 6 l 4 M5q³XrM=U 8 V#U 254 aQTS 8 Q : V 4%896 Q 6!6!89h M 4 q :=< QaM5_TU 254 Sl\QTS
QTV9V 4 V#U 2 S 4 QTq ¥
LNMÏU 25896 U 25476
896 s ¢4 lrS!_ 4 U 25447d X 8 TQTV 4 Mri 4 _a`U 254 l\QTS
QTV9V 4 V,QaM5q 6!47d X 4 MU 8 QTV 6
4 ]¡QaM=U 8 i 6 _a`%_X5S
lrS!_ h SFQa]¡] 8 M h ]¡_§q 4 VIs¦`e_aSlrS
_ h S
Qa] 6#¢8 U 2 _XoU 4 S
S!_aS 67¥p13254 S 4 `e_aS 4 s 8 `oU 2546!47d X 4 M=U 8 QTV 8 M=U 4 S!lrS 4 U
Q¦U 8 _M
_a`5QflrS!_ h SFQa] 6 Q¦U 896 Z 476 Q ha8  4 M 6 l 4 i 8 Z\iQ¦U 8 _M-sTU 254 lYQTS
QTV9V 4 V 8 M=U 4 S!lrS 4 U
Q¦U 8 _M¨_a`AU 254 lrS
_ h S
Qa] 6 Q¦U 896 Z 476
U 254,6 Qa] 46 l 4 i 8 Z\iQ¦U 8 _M ¥
V(Wih
  	 #"ﬀ
(j
13254 l\QTS
QTV9V 4 VAlrS!_ h S
Qa]] 8 M h ] 4 U 2 _Aqr_aV9_ hT< U 2 Q¦U ¢ﬁ4¿4£ l\V9_aS 4¿896 _M 4¿8 M ¢)258 i 2 l\QTS
QTV9V 4 Vol 4 S!`e_aS
]¡QaM5i 4
896 i7_M 6!8 q 4 S 4 q|U 2 S!_X h2 _XoUl\S!_ h S
Qa] q 4  4 V9_al\] 4 M=U7s : XoU3S 4 Q 6 _M 8 M h sU 476 U 8 M h sQaM5qq 47: X haha8 M h QTS 4
l 4 S!`e_aS
] 4 q X 6!8 M hD6!47d X 4 MU 8 QTV)U 4 i 2 M 89d X 4767¥ 13254ﬃ6
47d X 4 M=U 8 QTV 6!4 ]¡QaM=U 8 i 6 lrS!_K 8 q 476 U 254: Q 6!896 `e_aS
S
4
Q
6
_M
8
M
h
Q
:
_XoU,i7_aS!S
4
ijU
M
476!6
spU
476
U
8
M
h
sRQaM5qq
47:
X
haha8
M
ho¥132r4
l\QTS
QTV9V
4
V
6!4
]QaMU
8
i
6
lrS!_K
8
q
476
U
254
:
Q
6!896
`n_aS;lYQTS
QTV9V
4
Vl
4
S!`e_aS
]¡QaMri
4
q
476!89h
M{QaM5qﬃQaM\QTV
<A6!896¥

l\QTSFQTV9V
4
V\lrS!_
h
SFQa]iQaM
:436
2
_
¢
MU!_
6
Q¦U
896
`
<¼8
U
6¿6
l
4
i
8
Z\iQ¦U
8
_M
:=<6
2
_
¢38
M
h
U
2
Q¦UU
2546!47d
X
4
M

U
8
QTV0lrS
_
h
S
Qa]
¢38
U
2
_XoUU
254
l\S
Q
h
]¡Q
66
Q¦U
896
Z
476
U
2546
l
4
i
8
Z\iQ¦U
8
_MQaMrq U
2
Q¦UU
254
lrS
Q
h
]Q
6
qr_{M5_TU

8
_aV^Q¦U
4
QaM
<
_a`U
2r4
S
476
U!S
8
ijU
8
_M
67¥
OS!_
h
SFQa]q
4

4
V9_al\]
4
MU7s#U
476
U
8
M
h
spQaM5q q
47:
X
haha8
M
h
iQaM
:4
l
4
S

`e_aS
]
4
q
6!47d
X
4
MU
8
QTV9V
<
s
:=<
q
896
S
47h
QTS!q
8
M
h
U
2r4
l\S
Q
h
]¡Q
6
QaM5qﬀi7_]¼l
8
V
8
M
h
U
254
lrS
_
h
S
Qa]
8
MU!_
6!47d
X
4
M=U
8
QTV
i7_Aq
4T¥
x
U
QaM5q\QTS
qi7_]¡l
8
V
4
S
6
QaM5qPq
47:
X
haha8
M
h
U!_§_aV
6
iQaM
:-4
X
6!4
q½`n_aS¿U
258966!47d
X
4
MU
8
QTV-l
2
Q
6!4
_a`lrS!_

h
S
Qa] q
4

4
V9_al\]
4
MU
¥

`nU
4
SU
476
U
8
M
h
QaM5qq
47:
X
haha8
M
h
sQ½lrS!_
h
SFQa] iQaM
:-4
i7_]¼l
8
V
4
q
8
M=U!_½lYQTS
QTV9V
4
V
i7_Aq
4
Q
6ﬀ8
M5q
8
iQ¦U
4
q
:=<
U
2r4
lrSFQ
h
]¡Q
6
QaM5q
4£54
iXoU
4
q_M*Q ]ﬀX5V[U
8
lrS!_Ai
476!6
_aS(i7_]¼l\X5U
4
S¨`e_aS¨lYQTS
QTV

V
4
VRl
4
S!`e_aS
]¡QaM5i
4T¥
ORQTS
QTV9V
4
V
4£54
iXoU
8
_M
¢38
V9VRl\S!_§qYX5i
4
U
254ﬀ6
Qa]
4
S
476
XrV[U
6
Q
6,6!47d
X
4
M=U
8
QTV
4£o4
iXoU
8
_M#s
4£
i
4
l5U3`e_aS;l-_
6!6!89:
V
<
q
8GF-4
S
4
MU
:42
Q7
8
_aS;`n_aS
6
_]
4
l\QTSFQTV9V
4
V
4
S!S!_aS3i7_M5q
8
U
8
_M
67¥
132r4|4jÎ
i
894
Mri
<
_a`(Q«lYQTS
QTV9V
4
VlrS!_
h
S
Qa]
896
XrMrq
4
S¡U
2r4
q
8
S
4
ijU³i7_MU!S!_aV_a`%U
254
lrS!_
h
S
Qa]]
4
S
¥
WrS!_]ÉU
254
_XoU
6!4
U_a`l\S!_
h
S
Qa] q
4

4
V9_al\]
4
M=U7sAU
254
lrS
_
h
S
Qa]¡]
4
S
6
2
_X5V9q¼i7_M
6!8
q
4
S¿U
254
l\QTSFQTV9V
4
VYl
4
S

`e_aS
]¡QaM5i
4
i7_M
6!47d
X
4
M5i
476
_a`QTV
h
_aS
8
U
2
] QaM5qÏlrS
_
h
S
Qa]q
476!89h
M i
2
_
8
i
476
`e_aSU
254{8
M=U
4
M5q
4
qU
QTS
ha4
U
QTS!i
258
U
4
ijU
X5S
4T¥13254
]¡Qµ´N_aS
896!6
X
476
Q
F-4
ijU
8
M
h
l\QTS
QTV9V
4
Vpl
4
S!`n_aSF]¡QaM5i
4
QTS
4¨h
S
QaMAX5V^QTS
8
U
<
s#V9_QTq
:
QTV^QaM5i

8
M
h
sQaM5qØV9_AiQTV
8
U
<
_a`,q\Q¦U
Q*QTi7i
476!6
4767¥
x
8
]¼l\V
<
QTqrq
8
M
h
U
254
l\S
Q
h
]¡Q
6
U!_Q
4£5896
U
8
M
h*6!47d
X
4
M=U
8
QTV
lrS!_
h
SFQa]
896
XrMrV
8

4
V
<
U!_¼S
476
X5V[U
8
M{QaM
4jÎ
i
894
M=UlYQTS
QTV9V
4
VlrS
_
h
S
Qa]
¥

M
4jÎ
i
894
M=UlYQTS
QTV9V
4
VlrS
_
h
S
Qa]
¢38
V9VrX
6
XrQTV9V
<
S
47d
X
8
S
4
U!_
6
_]
4
q
47h
S
474
q
8GF4
S
4
M=UQTV
h
_aS
8
U
2
]
6
QaM5qq\Q¦U
Q
6
U!S
X5ijU
X5S
476
U
2
QaM¼QaM
4jÎ
i
894
M=U
6!47d
X
4
M=U
8
QTVpl\S!_
h
S
Qa]
¥)ª
_
¢ﬁ4

4
SsQ
6!47d
X
4
M=U
8
QTVklrS!_
h
S
Qa]
¢38
V9Vp_a`ÃU
4
M
:-4
Q
6
X
8
U
Q
:
V
4¨6
U
QTS!U
8
M
h
l_
8
M=U
`e_aSfU
254
q
4

4
V9_alY]
4
M=U;_a`kQaM
4jÎ
i
894
MU)l\QTS
QTV9V
4
VblrS!_
h
S
Qa]
¥
vV(W]k
  $¨Fml¡
	onpml¼F	  
LNMÏU 25896P6!4 ijU 8 _M#s ¢4 lrS 476!4 MU³Q 6 ]¡QTV9V)lrS!_ h S
Qa] Q 6 QaM 8 MU!S!_Aq\X5ijU!_aS <Ï4£ Qa]¡lrV 4 _a`,U 254 lYQTS
QTV9V 4 V
lrS!_ h SFQa]¡] 8 M h ]¼_Aq 4 V#QaM5q{] 4 U 2 _§q\_aV9_ hT< U 2 Q¦U ¢48 M 476 U 89h Q¦U 4¨8 M½U 25896 U 25476!8967¥0132r4 ±b² W\QTijU!_aS 89Ù74
lrS!_Ai 4 q\X5S 48 M¨OS!_ h S
Qa] ta¥9t i7_]¼lYXoU 476 U 254 X\M 8 UbV9_ ¢ﬁ4 SkU!S 8 QaM h X5V^QTS0QaM5qﬀX5lrl 4 SU!S 8 QaM h X5V^QTSk`eQTijU!_aS 6 _a`
QaM 8 M5l\X5UR]Q¦U!S 8¤£ s

s=X 6
8 M h
m
S!_XoU7Ê 6 ] 4 U 2 _§q ¢38 U 2 _XoURl 8 _TU 8 M h [ uaÒ s
x
4 ijU 8 _M }§¥ Ä\ ¥013254 i7_]¡l\XoU 4 q
`IQTijU!_aS 6 QTS 4 _ 4 S!V^Q 8 q 8 MØU 254 _XoU!l\X5UP]Q¦U!S 8¤£ s±² ¥

M 4£ Qa]¼l\V 4|896P6
2 _ ¢ M 8 M W 89h X5S 4«ta¥9ta¥ LNM
U 254,8 M=U 4 S 476 U)_a` : S 4  8 U < s\U 254 lrS!_Ai 4 q\X5S 46 l 4 i 8 Z\iQ¦U 8 _M 89h M5_aS 476 U 254,8 ]¼l\S 4 i 896!8 _M³_a`p¹\_Q¦U 8 M h¦ l-_ 8 M=U
QTS 8 U 2 ] 4 U 8 i%QaM5qPU 254 l_ 6
6!89:r8 V 8 U < _a`pq 8  896!8 _M :§<½Ù74 S
_¼q\X 4 U!_U 2r4 Q :r6!4 M5i 4 _a`kl 8 _TU 8 M ho¥
A L U
qrq
qrq
qrqrq
qrq
q
qrq
qrq
q
qqqqq
qrqrqrqrq
qrqrqrq
qqq
qrq
q
q
q
qrq
qrqrq
qrqrqrq
qrqrqrqrq
qrqrqrqrqrq
qqqqqqq
qrqrqrqrqrqrqrq
st
u
sv
w
st
x
v
t
y
s
y
u
wv
x
st
x
u
y
z
u
x
s
wv
y
t
v
x
s
x
u
x
v
vrsv
x
u
wrs
yr{
u
t
zrsru
urs
x
u
x
s}|~u
v
x
s
x
v
y
t
x
s
x
|
zrut
u
t
y
v
z
wru|~sru
y
w
{
t
urs
x
|
wru
s
wrs
yr{
u
t
zrsru
|Gz|Gs|Gz
v
s
{
vvCv
z||
{
u
v
s
t
u
yCy
vCv
s
y
q
t
|s
tCv
qv
u
u
v
z|wz|
y
v
s
y
z
y
u
|GzCs
t
s
v
w
y
usCz
v
{
|
y
zCw
t
|
v v
wCs|C||C|GzCz|
t
q
v
uCuq
swCsq
v
yCy
w
{
u||
v
y
w
v
|Gz
|Gz
v
{
sz
v
{
y
t
zCzq
vNv
u
u
v
s
t
s
t
zwCu|
y
q
{
uCwuCs
{
|  |  | 
|

|

|

u
|
|
|
|
|
|
|
|
|
W
89h
X5S
4ta¥9taº

M
4£
Qa]¼lrV
4
_a`p±² `IQTijU!_aS
89Ù
Q¦U
8
_M
¥
132r4
lrS!_
h
SFQa]
896
q
4
S
8

4
q `eS!_]ÅU
254
`e_aV9V9_
¢8
M
h
`n_aS
]ﬀX5V^QAs
¢258
i
2
q
4
ZYM
476
±b²
w
Ls#
38
M{U
4
S
]
6
_a`

w
LFsY

QaM5q{_TU
254
Si7_]¼l-_M
4
M=U
6
_a`k±²
º
±²  
A
Ł 
w

  1



±b²
 
8
±²

 Ki
±²Z  `e_aS
t%ﬀ
»
t24

  

 


±b²
 
8
±²

 
`e_aS
t%ﬀ
»
`2Q
»
m
_]¡l\XoU
Q¦U
8
_Mﬀ_a`±²
w
LFs=
p896
q
4
l
4
M5q
4
M=UR_MﬀU
254
lrS
8
_aSRi7_]¡l\XoU
Q¦U
8
_M_a`i7_]¼l-_M
4
M=U
6
_a`±² Q
:
_K
4
QaM5qﬃU!_¡U
254
V
4
`ÃU_a`R±²
w
Ls-

sQ
6)6
2
_
¢
M
8
MﬃW
89h
XrS
4¡ta¥Ç}
w
Q
F¥
L
h
M5_aS
8
M
h
U
254
lrSFQ
h
]¡Q
6
sYU
254
lrS
_
h
S
Qa]
896
Q
6!47d
X
4
M=U
8
QTVl\S!_
h
S
Qa]
8
M
¢258
i
2
U
2r4
i7_]¼l-_M
4
M=U
6
_a`#±b²QTS
4
i7_]¡l\XoU
4
q
8
M¡_aS!q
4
S_a`
8
M5i7S
4
Q
6
8
M
h
S!_
¢36
QaMrq¨i7_aV^Xr]M
6
saQ
6b6F2
_
¢
M
8
M¨W
89h
XrS
43ta¥Ç}
w
:F¥k1254
lrSFQ
h
]¡Q
68
Mrq
8
iQ¦U
4ﬁ2
_
¢
U
254
l\S!_
h
S
Qa]ÖiQaM
:-4
4£54
iXoU
4
qﬃQ
6
Qﬀl\QTS
QTV9V
4
V#l\S!_
h
S
Qa]
8
M
¢258
i
2
U
254
i7_]¼l-_M
4
M=U
6
_a`p±²QTS
4
i7_]¼l\X5U
4
q½i7_MriX5S!S
4
M=U!V
<a¥
m
_]¡l\XoU
Q¦U
8
_M|_a`
4
QTi
2
i7_]¡l-_M
4
MU
¢38
V9VRQaXoU!_]¡Q¦U
8
iQTV9V
< 6
X
6
l
4
Mrq
¢254
M
8
UQ¦UNU
4
]¼l5U
6
U!_
4
TQTV^X\Q¦U
4
QaMﬃX\MrQ
6!6!89h
M
4
qﬃi7_]¼l-_M
4
M=UQaM5q{S
476
Xr]
44£54
iXoU
8
_M
¢254
MPU
2
Q¦U)i7_]¼l-_M
4
M=U
896
Q
6!6
89h
M
4
q
¥
LM³U
25896
]¡QaM\M
4
S7s=U
2r4
qYQ¦U
Q¨q
4
l
4
Mrq
4
M5i
894768
]¼lrV
8
i
8
U!V
<
i7_MU!S
_aV-U
254
_aS!q
4
S_a`i7_]¼lYXoU
Q¦U
8
_M
¥

M
4£
Qa]¡lrV
4
_a`
l\QTS
QTV9V
4
V
4£o4
iXoU
8
_M
896;6
2
_
¢
M
8
M{W
89h
XrS
4ta¥Ç}
w
i
F¥
Ñ  ¢¡¤£¦¥§¨G©-ª¬«®­ ¯°«®±³²#´¶µ¸·¹8¥º
¯°«®±³²¬´Z»
¼ £8½¾¿ÀÁ¾§¨®©ª¬«®­ ÂﬀÃ¢ÃÄ¨®ª³©&Å­X©´ZÆÇ§¨®©-ª³«È­ ¯°«È±²#´ÊÉi»
Ë  ¢¡¤£¦¥Ìﬃ²¬´]Í]¨ÏÎDµ¸·¾-½a½a¾³¡ÐÆÄÒÑ®ÑÓÕÔ$(Ñ®ÑÓÉ×ÖØ×§¨®©-ª³«È­ ¯«®±³²¬´Z»
Ù Ú
£8½ÖÛ³¥ÜÝ8½a¥ßÞ$à ¯²¬áZ´Ä±³Í]¨®âZ­ãÆ¸Âåä&µ¸¹æÌﬃ²#´¢ÍÄ¨ÈÎ¤»-Þ$àä&ÖÝ8 Ìç²#´]Í]¨ÈÎ&É×µ¸·
è ééê½¥ë¤Ý8µì½a¥·
í ééê Óﬀ±³©&ÃÄ¨G©-ª³î«®²³ÍZÆ ÂïÉÊÑ
ð ééê¥¹8·XÝ8½a¥·
ñ ééê à`©-¨®´ Þ8±ò¦­XÍ ó8Í]¨G²¬©-ª³«È­³ÆìÞ$àÉÄôà`õõ6­Í ó8Í]¨®²³©-ª¬«®­¬Æ¸Þ$àÉ¶ö4ÂÑ
¬ ÷¥¿6µ¸¹
X¼ £½a¾&¿6ÀÁ¾Døù²¬Í¢²#«®«®­Z«®¨ÈâX²¬ú-«®­ Þ$±±³õ¤»
Ë ØÇÖ&½û¦µ¸¹ÐãÑÈÑÓ%ü¸ÖÖ&£

Ù
£½¾¿ÀÁ¾øù²³Í]²¬«È«®­Z«®¨®â²¬ú«È­ §­Xýî­©áZ­¬»

Ú
£½¾¿ÀÁ¾øù²³Í]²¬«È«®­Z«®¨®â²¬ú«È­ Þ$±±õ¤»
è ØÇÖ6½(þãµ¸¹ßÒÑÈÑû`éSüìÖ$Ö&£
  Ü8¥Û³üì¾-½¥
í §î&Å ä¯°«È±²#´ä ö4ñ&Ñ ñ&»
ð ÷¥¿6µ¸¹
¼#ñ ØÇÖ6½Sµ¸¹ÐãÑÈÑþéSüìÖÖ6£
¼- §îÅ ä öS§îÅ4¯°«È±²#´ZÆ¸Þ$àÆìûiÔÉ]ôaÞ$àÆÒÔ&þÉÄÉi»
¼¬¼ ¥¹ÜÁüìÖÖ6£×»
¼#Ë Þ8àÕÆìûiÔþÉ`ä öåÆ ÂÆìûiÔþÉ`é4§¨G©-ª¬«®­ ¯°«®±³²#´ÆÇ§î&ÅÒÉ]É	Þ$àÕÆÇþÔþÉi»
¼
Ù
¥¹8Ü¦»
¼
Ú
¥¹ÜæüìÖÖ6£×»
¼#è £½¾¿ÀÁ¾øù²³Í]²¬«È«®­Z«®¨®â²¬ú«È­ Þ$±±õ¤»
¼
  ØÇÖ6½(þãµ¸¹ û`Ñ®ÑÓ%üìÖÖ6£
¼#í Ü8¥Û³üì¾-½¥
¼#ð §î&Å ä¯°«È±²#´ä ö4ñ&Ñ ñ&»
Ë¬ñ ÷¥¿6µ¸¹
Ë ØÇÖ6½Sµ¸¹ÐãÑÈÑûïé,ü¸ÖÖ&£
Ë³¼ §îÅ ä öS§îÅ4¯°«È±²#´ZÆ¸Þ$àÆìûiÔÉ]ôaÞ$àÆÒÔ&þÉÄÉi»
Ë¬Ë ¥¹ÜÁüìÖÖ6£×»
Ë
Ù
Þ8àÕÆìûiÔþÉ`ä ö4ÂÕÆìûiÔþÉﬀé4§¨®©-ª³«È­ ¯«®±³²¬´ZÆ §îÅßÉÊ»
Ë
Ú
¥¹8Ü¦»
Ë¬è ¥¹ÜæüìÖÖ6£×»
Ë  ¥¹8Üæü¸ÖÖ6£¦»
Ë¬í ¥¹Ü Þ$à ¯6²³áf´Ä±ÍÄ¨®âZ­³»
O¿S!_
h
S
Qa]
ta¥9taº
±²`IQTijU!_aS
89Ù
Q¦U
8
_M
¥
Ò|

(a) (b) (c)LU LU
|

|

|  |  | 
LU
W 89h X5S 4ﬀta¥Ç}§º ±b²Ü`IQTijU!_aS 89Ù Q¦U 8 _M º
w
Q ﬁg Q¦U
Qq 4 l 4 M5q 4 M5i 89476f8 MPi7_]¡l\XoU
Q¦U 8 _MP_a`b±²
w
LFs\ F¥
w
:
x
MrQTl 
6
2 _TU;_a` 6!47d X 4 M=U 8 QTV 4£54 iXoU 8 _M ¥
w
i  Ok_ 6!6!89: V 4,6 MrQTl 6
2 _TU;_a`kl\QTSFQTV9V 4 V 4£o4 iX5U 8 _M ¥
132r4
x
8
M
h
V
4

6!6
89h
Mr]
4
M=U0lrS
Q
h
]Q_MV
8
M
4})8
M5q
8
iQ¦U
476
U
2
Q¦UﬁQTV9V5TQTS
8
Q
:
V
476
_a`YU
<
l
4
x
8
M
h
V
4
WkV9_Q¦U
QTS
4
Q
6!6!89h
M
4
q*Q¦U(]¡_
6
U%_M5i
4T¥{132r4
ORQTS
QTV9V
4
V
89Ù
Q
:
V
4
±b_§_alDQaM5qÌORQTS
QTV9V
4
V
89Ù
Q
:
V
4
x
47d
X
4
M5i
4
lrSFQ
h
]¡Q
6
_MÛV
8
M
476tµ}
s
tý
s
tµÀ
s)QaM5q
}TvD8
M5q
8
iQ¦U
4
U
2
Q¦U½U
254
»
4£o4
iX5U
8
_M
6
_a`U
2548
MrM
4
S
:
V9_Ai

6
iQaM
:-4
4£54
iXoU
4
q(Q
6
l\QTS
QTV9V
4
V=U
2
S
4
QTq
67¥
®¿QTi
2
l\QTS
QTV9V
4
V=U
2
S
4
QTq(Q
6!6!89h
M
6
U!_;_M
4
±b²
w
Lsµ

QaM5q
4
aQTV^XrQ¦U
476
_TU
254
S
i7_]¼l-_M
4
M=U
6
_a`-±²
¥
ORQTS
QTV9V
4
V-Q
6!6!89h
Mr]
4
MUﬁQaM5q
4
aQTV^XrQ¦U
8
_M½_al
4
SFQ¦U
8
_M
6
_M¼U
254
i7_]¼l-_M
4
M=U
6
_a`-±²
QTS
4
l
4
SF]
8
UNU
4
q
:-4
iQaX
6
4
U
254
i7_]¼l-_M
4
M=U
6
QTS
46!8
M
h
V
4
Q
6!6!89h
M\]
4
M=U¨aQTS
8
Q
:
V
4767¥|1325476!4
_al
4
SFQ¦U
8
_M
6
QTS
48
]¼lrV
8
i
8
U
6N<
M5i
2
S!_M
89Ù
Q¦U
8
_M l-_
8
MU
6P:-4
U
¢474
MÛU
254
l\QTS
QTV9V
4
V)U
2
S
4
QTq
67¥ 13254
S
4
QTS
4
M5_«lYQTS
QTV9V
4
V
_al
4
S
Q¦U
8
_M
6
_M{]ﬀXoU
Q
:
V
4
aQTS
8
Q
:
V
4767¥
LNMl\QTSFQTV9V
4
V
4£54
iXoU
8
_MD_a`U
254
l\S!_
h
S
Qa]³spU
254
_aS!q
4
S%_a`
4£54
iXoU
8
_MD_a`U
254
l\QTS
QTV9V
4
V¿U
2
S
4
QTq
6(896
8
MPl\QTSNUfq
4
U
4
SF]
8
M
4
q
:§<
U
254
q\Q¦U
Qﬀq
4
l
4
Mrq
4
M5i
894767¥0ª
_
¢4

4
S7s\U
2r4
S
4
QTS
4
]¡QaM
<
q
8GF-4
S
4
M=U
4£o4
iX5U
8
_M
_aS!q
4
S
8
M
ha6
U
2
Q¦U
6
Q¦U
896
`
<
U
254
q\Q¦U
QPq
4
l
4
M5q
4
Mri
894767¥
W\_aS
4£
Qa]¡lrV
4
s_M©Q
6!8
M
h
V
4
lrS!_Ai
476!6
_aS7slYQTS
QTV9V
4
V
4£54
iXoU
8
_MP]¡Q
<
i7_]¡l\XoU
4
U
2r4
i7_]¼l-_M
4
M=U
68
M¡U
2546
Qa]
4
_aS!q
4
S¿Q
66!47d
X
4
M=U
8
QTV
4£54
iXoU
8
_M-s
¢2r4
S
4
Q
6
_M ]ﬀX5V[U
8
l\V
4
lrS!_Ai
476!6
_aS
6
sf]¡QaM
<
i7_]¼l-_M
4
M=U
6
]¡Q
<D:-4
i7_]¼lYXoU
4
qU!S
X5V
<
i7_M5iX5S
S
4
MU!V
<
QaMrqU
254
_aS!q
4
S(_a`;i7_]¡l\XoU
Q¦U
8
_M*]¡Q
<Ì:-4
M5_M5q
4
U
4
S
]
8
M
896
U
8
i
¥|13254
i7_aS!S
4
ijU
M
476
6
_a`3QTV9Vl\QTS
QTV9V
4
V
4£o4
iX5U
8
_M
_aS!q
4
S
8
M
ha6896h
XrQTS
QaM=U
474
q
:=<
U
254
i7_aS!S
4
ijU
M
476!6
_a`RU
254ﬀ6!47d
X
4
MU
8
QTV
8
M=U
4
S!lrS
4
U
Q¦U
8
_M©_a`0U
254
lrS
_
h
S
Qa]
QaM5q³U
2r4
`eQTijUU
2
Q¦U;U
254
lrSFQ
h
]¡Q
6
qr_¼Mr_TUf
8
_aV^Q¦U
4
QaM
<
_a`bU
254
S
476
U!S
8
ijU
8
_M
67¥
132r89606!8
]¼l\V
4
lrS!_
h
S
Qa]
896
M5_TU
8
M=U
4
M5q
4
q½Q
6
Qq
4
]¼_M
6
U!SFQ¦U
8
_M¼_a`#QaM
4jÎ
i
894
M=UﬁlYQTS
QTV9V
4
V\lrS
_
h
S
Qa]
¥
LNMPlrS
QTijU
8
i
4
srU
254:-4
M
4
Z\U
6
_a`bl\QTSFQTV9V
4
V
4£o4
iX5U
8
_M
¢
_X5V9q
:-4
_
4
S
¢2r4
V^]
4
q
:§<
U
254
i7_
6
U
6
_a`U
2
S
4
QTq
]¡QaM\Q
ha4
]
4
M=UkQaM5q
6N<
M5i
2
S!_M
89Ù
Q¦U
8
_M_al
4
S
Q¦U
8
_M
6¥
LNM
m
2
QTl5U
4
S
Ñ
s
¢4
l\S
476!4
M=UkQaM
4jÎ
i
894
M=URTQTS
8
Q¦U
8
_M
_a`oU
25896
lrS!_
h
S
Qa]
8
M
¢258
i
2
U
254
X
6!4
_a`ol\QTSFQTV9V
4
V
896
] QaM5q
6!8
M
h
V
4
Q
6!6!89h
Mr]
4
MUbTQTS
8
Q
:
V
476b896
]¼_aS
4
i7_QTS
6!4
h
S
Q
8
M
4
q
¥
uV(W 
	`j '	/Y -F¼/
13254©47d X 8 aQTV 4 M5i 4 _a`(U 254 l\QTSFQTV9V 4 V%QaM5q 6!47d X 4 M=U 8 QTV 6!4 ]QaMU 8 i 6 _a`¨_X5SﬃlrS!_ h S
Qa]] 8 M h ]¼_Aq 4 V 896
QTi 2r894  4 qÛQ¦U¼U 2r4 i7_ 6 U¡_a`U 254 S 476 U!S 8 ijU 8 _M 6 _M*U 254 l\S!_ h S
Qa] 6 U 2 Q¦U¡QTS 4 QTV9V9_ ¢4 q :=< U 254 ]¼_Aq 4 V ¥
13254 S 4 QTS 4 U ¢ _ ¢ Q <A6 U!_( 894j¢ U 254 S 476 U!S 8 ijU 8 _M 67º
w
8Ãﬁ6!47d X 4 M=U 8 QTVlrS!_ h SFQa] 6 QTS 4 S 476 U!S 8 ijU 4 q{U!_¨U 2 _ 6!4
U 2 Q¦U 2 Q 4 U 2546 Qa] 4 ] 4 QaM 8 M h)¢254 M 8 M=U 4 S!lrS 4 U 4 qQ 6 l\QTS
QTV9V 4 V5lrS
_ h S
Qa] 6 s_aS
w
898Ã l\QTS
QTV9V 4 V5lrS!_ h SFQa] 6
QTS 4 S 476 U!S 8 ijU 4 qﬀU!_)U 2 _ 6
4 U 2 Q¦U 2 Q 4 U 254¿6 Qa] 4 ] 4 QaM 8 M h3¢254 M 8 MU 4 S!l\S 4 U 4 q¼Q 6k6!47d X 4 MU 8 QTVolrS!_ h SFQa] 67¥
13254¨476!6!4 M=U 8 QTVbS 476 U!S 8 ijU 8 _M _MﬃU 254%6!47d X 4 M=U 8 QTV 8 M=U 4 S!lrS 4 U
Q¦U 8 _M _a`0Q¡lrS
_ h S
Qa] 896 U 254 V 8 ] 8 U
Q¦U 8 _M_M
QTi7i 476!6 U!_Ì]ﬀXoU
Q : V 4 aQTS 8 Q : V 476¡8 MÏl\QTS
QTV9V 4 V 89Ù Q : V 4 i7_M 6 U!S
XrijU 67¥Ï13254³476!6
4 MU 8 QTVS 476 U!S 8 ijU 8 _M _M*U 254
l\QTS
QTV9V 4 V 8 MU 4 S!l\S 4 U
Q¦U 8 _M_a`ﬀQ*lrS!_ h S
Qa] 896 U 254 V 8 ] 8 U
Q¦U 8 _M_MM5_Mrq 4 U 4 S
] 8 M\QTi < Q 6 QDS 476 X5V[U{_a`
X 6!8 M h¨6!8 M h V 4 Q 6!6!89h Mr] 4 MUaQTS 8 Q : V 476 Q 6 U 254 _M5V < ] 4 QaM 6 _a`i7_]](X\M 8 iQ¦U 8 _MPQaM5q 6N< Mri 2 S!_M 89Ù Q¦U 8 _M
:-4 U ¢474 M{l\QTSFQTV9V 4 V#U 2 S 4 QTq 6¥
132r4
lrSFQTijU
8
iQTVbaQTV^X
4
_a`0_X5SlrS!_
h
SFQa]¡]
8
M
h
]¼_Aq
4
VQaM5q©]
4
U
2
_§q\_aV9_
hT<{896
q
4
U
4
S
]
8
M
4
q
:§<
U
254
QaM
6N¢4
S
6
U!_¼U
254
`e_aV9V9_
¢38
M
h
U
¢
_¼
4j<³d
X
476
U
8
_M
67º
ta¥
®
£
l\S
476!6!8

4
M
476
67º¼ª
_
¢Ú6!89h
M
8
Z\iQaM=U!V
<
q\_{U
254
S
476
U!S
8
ijU
8
_M
6
V
8
]
8
U(U
254
QTV
h
_aS
8
U
2
]
6
QaM5qDq\Q¦U
Q
6
U!S
X5ijU
X5S
476
U
2
Q¦U
¢4
iQaM
4£
lrS
476!6

}§¥
®
Î
i
894
M5i
<º¨ª
_
¢ 6!89h
M
8
Z\iQaM=U!V
<
qr_³U
254
S
476
U!S
8
ijU
8
_M
6
V
8
]
8
UU
254¡4jÎ
i
894
M5i
<
_a`¿U
254
lrS!_
h
SFQa]
6
U
2
Q¦U
¢ﬁ4
iQaM
¢
S
8
U
4

LNM,U
25896
U
25476
896
s
¢ﬁ4
q
476
i7S
89:-4
lrS!_
h
S
Qa]]
8
M
h;4£
l
4
S
8
]
4
M=U
6
q
476!89h
M
4
q¨U!_
8
M
476
U
89h
Q¦U
4
U
2r476!4d
X
476
U
8
_M
67¥
Â
4
l\S
476!4
M=U,l\QTS
QTV9V
4
Vl\S!_
h
S
Qa]
6
U!_
6
_aV[
4
QPSFQaM
ha4
_a`lrS!_
:
V
4
]
6
U
2
Q¦U%S
47d
X
8
S
4
Q³TQTS
894
U
<
_a`fQTV
h
_

S
8
U
2
]
8
i3l\Q¦UNU
4
SFM
6
QaM5qPq\Q¦U
Q
6
U!S
X5ijU
X5S
4767¥
Wr_aS
6
_]
4
_a`U
25476
4
lrS
_
h
S
Qa]
6
s
¢4
QaMrQTV
<oÙ74
l
4
S!`e_aS
]¡QaM5i
4
]
4
Q
6
X5S
4
]
4
M=U
6kh
Q¦U
254
S
4
q¼_MXrl¨U!_¨Ä
}
lrS!_Ai
476!6
_aS
6
_a`Q
6N<
]]
4
U!S
8
i]ﬀX5V[U
8
lrS!_Ai
476!6
_aSRi7_]¡l\XoU
4
S
6N<o6
U
4
]
¥
WrS
_] U
25476!4
l\S!_
h
S
Qa]¡]
8
M
h¡4£
l
4
S
8
]
4
M=U
6
s
¢4
qrS
Q
¢
i7_M5i7V^X
6
8
_M
6
S
47h
QTS!q
8
M
h
U
2546
U!S
4
M
h
U
256
QaM5q
¢4
QToM
476!6!476
_a`b_X5S3lrS!_
h
S
Qa]]
8
M
h
]¼_Aq
4
VQaM5q{]
4
U
2
_§q\_aV9_
hT<a¥
V(W 
	`jDF¡¼F¼/
Í
X5SRl\S!_
h
S
Qa]¡]
8
M
h4£
l
4
S
8
]
4
MU
6R8
Mrq
8
iQ¦U
4
U
2
Q¦U¿`n_aSQ
¢38
q
4
S
QaM
ha4
_a`Yl\S!_
:
V
4
]
6
_XrS0lrS!_
h
S
Qa]]
8
M
h
]¼_Aq
4
V
896
Q
:
V
4
U!_
4£
lrS
476!6
l\QTSFQTV9V
4
Vl\S!_
h
S
Qa]
6
U
2
Q¦U
2
Q7
4)6
_al
25896
U
8
iQ¦U
4
q³i7_MU!S!_aV#QaM5q
6N<
M5i
2
S
_M
89Ù
Q

U
8
_M«l\Q¦UNU
4
S
M
6
s
<4
UQTS
4Tº
w
8Ã
M5_TUﬀ]ﬀX5i
2
]¼_aS
4
i7_]¡lrV
8
iQ¦U
4
q«U
2
QaM
4jÎ
i
894
MU
6!47d
X
4
MU
8
QTVﬁlrS!_
h
SFQa]
6
q
4

4
V9_al
4
q
¢38
U
2
_X5UﬀS
47h
QTS!q*U!_ l\QTS
QTV9V
4
V
896
]{s¿QaM5q
w
898Ã¨6!89h
M
8
Z\iQaM=U!V
<
V
476!6
i7_]¼l\V
8
iQ¦U
4
q*U
2
QaM
4jÎ
i
894
M=U(l\QTSFQTV9V
4
VlrS!_
h
SFQa]
6%4£
lrS
476
6!4
qÌX
6!8
M
h
U!S
QTq
8
U
8
_MrQTV
4£
lrV
8
i
8
U(lYQTS
QTV9V
4
V¿l\S!_
h
S
Qa]¡]
8
M
h
]¼_Aq
4
V
6
s
4T¥þho¥
s\U
2
S
4
QTq{V
89:
S
QTS
89476;¢38
U
2³:
QTS!S
894
S;QaM5q{V9_Ai

6!<
M5i
2
S!_M
89Ù
Q¦U
8
_M
¥
Â
4
`n_X\M5qU
2
Q¦U½U
254ﬃ8
M=U
47h
S
Q¦U
8
_MÛ_a`
6!8
M
h
V
4
Q
6
6!89h
Mr]
4
M=U½U
<
l
476¢38
U
2
U
254
U
<
l
4ﬃ6!<A6
U
4
] _a`,Q
tK~
U!S
QTq 8 U 8 _M\QTV 6!47d X 4 M=U 8 QTVbl\S!_ h S
Qa]¡] 8 M h M5_TU
Q¦U 8 _MlrS!_K 8 q 476 Q¼l-_ ¢ﬁ4 S!`IX5V] 4 QaM 6 _a` 4£ lrS 476!6
8 M h¼6N< M 
i 2 S!_M 89Ù Q¦U 8 _M : Q 6!4 q_MÌq\Q¦U
Q³¹Y_ ¢ Q¦UﬀQ 2589h2 V 4  4 V_a`;Q :r6 U!SFQTijU 8 _M ¥½1254¼8 M=U 47h S
Q¦U 8 _MD_a` 6
8 M h V 4
Q 6!6!89h M\] 4 M=UbU < l 476 QaM5qﬀ](X5U
Q : V 4 U < l 476b¢38 U 258 M¨U 254ﬁ6 Qa] 4 U < l 4¿6N<o6 U 4 ]lrS!_K 8 q 476 i7_Mri 896!4 i7_MU!S!_aV5_a`
U 254¼h SFQaM§X5V^QTS 8 U < _a` 6N< Mri 2 S!_M 89Ù Q¦U 8 _M©U 2 S!_X h2 U 254¼8 M5i7V^X 6!8 _M©_a` 6!8 M h V 4 Q 6!6
89h Mr] 4 M=U%i7_]¼l-_M 4 M=U 6
8 M*_TU 254 S ¢896!4 ](X5U
Q : V 4 q\Q¦U
Q 6 U!S
X5ijU
X5S 4767¥ ORQTS
QTV9V 4 V 89Ù Q : V 4 `n_aS  V9_A_al 6 U
Q¦U 4 ] 4 MU 6¢8 U 2 QTS h Xr] 4 M=U 6
lrS!_K 8 q 4 i7_M=U!S!_aV¿_a`U 2r4¡h S
QaMAX5V^QTS 8 U < _a`fl\QTS
QTV9V 4 V 896 ] ¢38 U 2 _XoU(QTqrq 8 M h QTqrq 8 U 8 _M\QTV¿i7_]¡lrV 4£o8 U < U!_
U 254,6 U!S
X5ijU
X5S 4 _a`pU 254 l\S!_ h S
Qa] ¥
Í XrSl 4 S!`e_aS
]¡QaMri 4,4£ l 4 S 8 ] 4 MU 6)8 M5q 8 iQ¦U 4 U 2 Q¦U_X5SlrS!_ h SFQa]¡] 8 M h ]¼_Aq 4 V 896 Q : V 4 U!_ 4£ lrS 476!6
]¼_Aq 4 S
Q¦U 4y6 iQTV 4 s§] 4 q 8 X\] yh S
Q 8 M 4 q(l\QTS
QTV9V 4 VolrS
_ h S
Qa] 6 U 2 Q¦U º
w
8Ãb4£o4 iXoU 4 Q 6R4jÎ i 894 MU!V < Q 6k4jÎ i 894 M=U
6!47d X 4 M=U 8 QTVflrS!_ h S
Qa] 6 _M*_M 4 lrS
_§i 476!6 _aS7s
w
898Ã q 4 V 8  4 S h _A_§q 6 l 474 qYX5l 6 _M]ﬀX5V[U 8 l\V 4 lrS
_§i 476!6 _aS 6 s
QaM5q
w
89898Ã U!S
QaM 6 lYQTS 4 MU!V < QTq\QTl5UU!_ﬀq < MrQa] 8 iQTV9V < i 2 QaM ha8 M h lrS
_§i 476!6
8 M h S 476 _X5S!i 4767¥0125896896ﬁ4£ QTijU!V <
U 254:-42 Q 8 _aSU 2 Q¦U 896 S 47d X 8 S 4 q©`n_aSlYQTS
QTV9V 4 V0lrS!_ h SFQa]¡] 8 M h U!_{]¡QT 4 QaM 8 ]¡l\QTijU 8 M]¡Q 8 M 6 U!S 4 Qa]
i7_]¼lYXoU
8
M
ho¥R13254
l
4
S!`e_aS
]¡QaM5i
4
]
4
Q
6
XrS
4
]
4
M=U
6
QTV
6
_
8
M5q
8
iQ¦U
4
U
2
Q¦UfU
254
X
6
4
_a`
6!8
M
h
V
4
Q
6!6
89h
Mr]
4
M=U
U
<
l
476
Q
6
Q
6N<
M5i
2
S!_M
89Ù
Q¦U
8
_M³]
4
i
2
QaM
896
]
896
Q
64jÎ
i
894
M=U3Q
6
U
254
X
6!4
_a`V
476!6y6
U!SFX5ijU
X5S
4
qPi7_M
6
U!SFX5ijU
6
6
X5i
2
Q
6
V9_Ai

67¥
Í
XrS
4£
l
4
S
894
M5i
4Ì8
Mq
4

4
V9_al
8
M
h
U
254©4£
l
4
S
8
]
4
M=U
QTVlrS!_
h
S
Qa]
6
i7_MoZ\S
]
6
U
254:-4
M
4
ZrU
6
_a`Q
l\QTS
QTV9V
4
VlrS
_
h
S
Qa]¡]
8
M
h
]¼_Aq
4
V
¢8
U
2Ø47d
X
8
aQTV
4
MU
6!47d
X
4
M=U
8
QTV
6!4
]¡QaM=U
8
i
67¥

V9V)_a`,_X5S½lrS!_
h
SFQa]
6
¢4
S
4
q
4

4
V9_al
4
q#sU
476
U
4
qsbQaM5q©q
47:
X
haha4
q
4
M=U
8
S
4
V
<©6!47d
X
4
M=U
8
QTV9V
<
spQaM5qM5_
4
S!S
_aS
6¢ﬁ4
S
4
q
896
i7_
4
S
4
q
8
M U
2546
X
:r6!47d
X
4
M=UlYQTS
QTV9V
4
V
4£54
iXoU
8
_M
¥
Â
4
`n_XrMrq U
2
Q¦U
4
S!S!_aS
6
S
4
V^Q¦U
8
M
h
U!_³U
2r4
S
476
U!S
8
ijU
8
_M
6
_M
U
254
lrS
Q
h
]Q
63¢4
S
4(4
Q
6!8
V
<
Q_
8
q
4
q#s
6!8
Mri
4¨6
X
:
U!V
4
iQ
6
476
SFQTS
4
V
<
_Ai7iX5S
8
M|l\S
QTijU
8
i
4T¥,g4

4
V9_al\]
4
M=U
_a`
47d
X
8
aQTV
4
MUlrS!_
h
SFQa]
6
X
6!8
M
h
U!SFQTq
8
U
8
_MrQTV
4£
l\V
8
i
8
U)l\QTSFQTV9V
4
Vpl\S!_
h
S
Qa]¡]
8
M
h
]¼_Aq
4
V
63¢
_X5V9q
2
Q
4
:-474
Mﬃi7_M
6!8
q
4
S
Q
:
V
<
]¼_aS
4
q
8[Î
iX5V[UQaM5q
4
S!S!_aS)lrS!_M
4T¥
Â
4ﬀ:-4
V
894

4
U
2
Q¦U_X5S]¼_Aq
4
Vl\S!_
8
q
476
U
254
:
Q
6!896
_a`\U
254
]
4
U
2
_Aq(_a`i
2
_
8
i
4
`e_aSQV^QTS
ha4
MAXr]
:-4
Sp_a`-]¼_Aq
4
S
Q¦U
4y6
iQTV
4
sA]
4
q
8
Xr]
yh
S
Q
8
M
4
q(lYQTS
QTV9V
4
V
lrS!_
h
SFQa]¡]
8
M
h
QTlrl\V
8
iQ¦U
8
_M
67¥
V(W 
"	//ﬀ 'ﬀ #F	
LNM
m
2
QTlrU
4
S
}
s
¢ﬁ46
Xr]¡]QTS
89Ù74
U
254¡:
QTi

h
S!_XrM5q«_a`U
254
l\QTS
QTV9V
4
VﬁlrS!_
h
SFQa]¡]
8
M
h
]¡_§q
4
VkU
2
Q¦U
¢4
4£
lrV9_aS
48
M¼U
2r896
U
2r476!8967¥013254
lrS
Q
h
]Q
6¿8
M½_X5S]¼_Aq
4
VQTS
4:
Q
6!4
qP_Mi7_M
6
U!S
X5ijU
6
U
2
Q¦Ufq\Q¦U
4):
QTi
¡U!_
U
254tKuava~T6)8
MPU
254
i7_M=U
4£
U_a`k_TU
254
S3lYQTS
QTV9V
4
VlrS!_
h
SFQa]¡]
8
M
h
M5_TU
Q¦U
8
_M
67¥
LNM
m
2
QTl5U
4
SÄAs
¢4
lrS
476!4
M=U_X5Sﬀl\QTS
QTV9V
4
VflrS
_
h
S
Qa]¡]
8
M
h
]¼_Aq
4
VQ
6
Q
6
]¡QTV9V
6!4
U_a`3lrSFQ
h
]¡Q
6
QTqrq
4
qDU!_Q
6
U
QaM5qYQTS!q
6!47d
X
4
MU
8
QTV;M5_TU
Q¦U
8
_M
¥
Â
4
q
476
i7S
89:-4
U
254
S
476
U!S
8
ijU
8
_M
6
_MDU
254
X
6
4
_a`3U
254
lrS
Q
h
]Q
6
sYQaM5q
¢ﬁ4
q
4
ZYM
4
Q¼l\QTS
QTV9V
4
V
6!4
]¡QaM=U
8
i
6
`e_aS;U
254
lrS
Q
h
]Q
67¥
LNM
m
2
QTl5U
4
S
ý
s
¢ﬁ4
l\S!_
4
U
2
Q¦U
U
254
l\QTS
QTV9V
4
V
6!4
]QaMU
8
i
6k896k47d
X
8
TQTV
4
M=UkU!_3U
254ﬁ6
U
QaM5qYQTS!q
6
47d
X
4
M=U
8
QTV
6!4
]¡QaM=U
8
i
6
_a`5U
254
lrS!_
h
S
Qa]]
8
M
h
M5_TU
Q¦U
8
_M-s
8
`kU
2r4
lrSFQ
h
]¡Q
6
QTS
4
X
6!4
q|i7_aS
S
4
ijU!V
<a¥1325896)47d
X
8
aQTV
4
M5i
4
S
476
XrV[U`e_aS
]
6
U
254¨:
Q
6!896
_a`R_X5S
tat
l\QTS
QTV9V 4 VlrS!_ h S
Qa]] 8 M h ] 4 U 2 _§qr_aV9_ hT<a¥
LNM
m
2 QTl5U 4 S À s ¢4 q 896 iX 6!6 U 254896!6 X 476 U 2 Q¦U³Q F-4 ijU³U 254 l 4 S!`e_aS
]QaM5i 4 _a`,l\S!_ h S
Qa] 6½8 MØ_X5S
l\QTS
QTV9V 4 V¿lrS!_ h S
Qa]] 8 M h ]¼_Aq 4 VR_MQ 6
2 QTS 4 q  ] 4 ]¼_aS < ](XrV[U 8 lrS!_Ai 476!6 _aS ¥ Â 4ha8  4 ] 4 Q 6 X5S 4 ] 4 MU 6
_a`ﬁU 254¡4£54 iXoU 8 _M«i7_ 6 U 6 _a`¿U 2r4 `IXrM5q\Qa] 4 MU
QTVR_al 4 S
Q¦U 8 _M 6¨8 M©U 254 l\QTS
QTV9V 4 V¿lrS!_ h S
Qa]] 8 M h ]¼_Aq 4 V ¥
LNM
m
2 QTlrU 4 S 6ﬁv QaM5q Ñ s ¢4 q 476 i7S 89:-4 l\QTSFQTV9V 4 VYlrS
_ h S
Qa]¡] 8 M h4£ l 4 S 8 ] 4 MU 6 q 476!89h M 4 qU!_ 8 M 476 U 89h Q¦U 4
ha4 M 4 S
QTV\lrS!_ h S
Qa]] 8 M h QaM5q¼l 4 S!`e_aS
]¡QaM5i 4ﬁ896!6 X 4767¥ Â 43ha8  4 l 4 S!`e_aS
]¡QaM5i 4 ] 4 Q 6 X5S 4 ] 4 M=U 6 `n_aS 6 _] 4
_a`pU 2544£ l 4 S 8 ] 4 M=U
QTV#lrS!_ h S
Qa] 6 _MﬃQ 6
2 QTS 4 q  ] 4 ]¡_aS < ]ﬀX5V[U 8 lrS!_Ai 476!6 _aS ¥
LNM
m
2 QTl5U 4 S Ò s ¢4 i7_M 6!8 q 4 SU 2r4 i7_M 6!47d X 4 M5i 476 _a`U 254 V 8 ] 8 U
Q¦U 8 _M 6 _MM5_M5q 4 U 4 S
] 8 MrQTi <D8 M
_X5SflrS
_ h S
Qa]¡] 8 M h ]¡_§q 4 V ¥ Â 4 q 476 i7S 89:-4 Qﬀi7V^Q 6
6 _a`bl\S!_ : V 4 ] 6¿¢254 S 4)8 Mri7S 4 Q 6!4 qﬃM5_Mrq 4 U 4 S
] 8 M\QTi <
QTV9V9_ ¢6 ]¼_aS 44jÎ i 894 M=U{l\QTS
QTV9V 4 V,QTV h _aS 8 U 2 ] 67¥

6 QDS 476 X5V[U7s ¢ﬁ4 8 M= 476 U 89h Q¦U 4 U 254 8 M=U 47h S
Q¦U 8 _M_a`
M5_M5q 4 U 4 S
] 8 M 896 U 8 ii7_M 6 U!S
X5ijU 6;¢38 U 2 _X5S;l\S!_ h S
Qa]¡] 8 M h ]¼_Aq 4 V ¥
LNM
m
2 QTlrU 4 S u s ¢4 q 896 iX 6!6 QTqrq 8 U 8 _MrQTV 8 ]¼lrV 4 ] 4 MU
Q¦U 8 _M-slrS!_ h SFQa]¡] 8 M h sQaM5qÏl 4 S!`e_aS
]¡QaM5i 4
896!6
X
476
`n_aS3_X5S;l\QTS
QTV9V
4
VblrS!_
h
S
Qa]]
8
M
h
]¼_Aq
4
V-_M³q
896
U!S
89:
XoU
4
q

]
4
]¼_aS
<
i7_]¼l\XoU
4
S
6!<A6
U
4
]
67¥
LNM
m
2
QTl5U
4
S
tK~
s
¢4
i7_]¼l\QTS
4
_X5S³l\S!_
h
S
Qa]¡]
8
M
h
]¡_§q
4
V)QaM5q]
4
U
2
_Aqr_aV9_
hT< ¢38
U
2
S
4
V^Q¦U
4
q
¢
_aS!(U
2
Q¦U
896
QTV
6
_¨]¡_TU
8
TQ¦U
4
q
:=<
U
2r4;h
_QTVY_a`-S
4
qYX5i
8
M
h
U
254
q
8[Î
iX5V[U
<
_a`#S
4
Q
6
_M
8
M
h
Q
:
_XoU
4£
lrV
8
i
8
U
l\QTS
QTV9V
4
V
896
]
¥
LNM©l\QTS!U
8
iX5V^QTS7s
¢ﬁ4
i7_M=U!S
Q
6
Uﬀ_X5S%QTl\lrS!_QTi
2¢38
U
2
QaXoU!_]Q¦U
8
i¡l\QTSFQTV9V
4
V
89Ù78
M
h
i7_]¡l
8
V

4
S
6
sRS
X\M

U
8
]
4
l\QTSFQTV9V
4
V
89Ù
Q¦U
8
_M
6N<o6
U
4
]
6
skl\QTS
QTV9V
4
Vﬁq
4
i7V^QTS
Q¦U
8

4
l\S!_
h
S
Qa]¡]
8
M
h
sbQaM5qDq\Q¦U
Q

l\QTSFQTV9V
4
V
lrS!_
h
SFQa]¡]
8
M
ho¥
LNM
m
2
QTlrU
4
S
tat
s
¢ﬁ4
i7_Mri7V^X5q
4R¢38
U
2
QaM%Q
6!6!476
6
]
4
M=U_a`o_X5Sl\QTS
QTV9V
4
V§lrS!_
h
S
Qa]]
8
M
h
]
4
U
2
_§qr_aV9_
hT<
QaM5q
¢4,6
X
haha476
U3q
8
S
4
ijU
8
_M
6
`e_aS;`eX5U
X5S
4
q
4

4
V9_al\]
4
MU
¥
tµ}
I JLKNMLOQPSR ﬁ
ﬂ
Õ×  ÔŁ@?  
13254 l\QTS
QTV9V 4 VklrS!_ h SFQa]¡] 8 M h ]¼_Aq 4 VU 2 Q¦U ¢4¨8 M= 476 U 89h Q¦U 4¼8 MﬃU 25896 U 25476!896 i7_M 6!896 U 6 _a`¿Q 6!47d X 4 M=U 8 QTV
8
]¼l
4
S
Q¦U
8

4
V^QaM
h
XrQ
ha4)4£
U
4
M5q
4
q
¢38
U
2
lrS
Q
h
]¡Q
6
`n_aS¿l\QTS
QTV9V
4
V
89Ù
Q
:
V
46!47d
X
4
M5i
476
_a`
6
U
Q¦U
4
]
4
M=U
6
sol\QTS

QTV9V
4
V
89Ù
Q
:
V
4
`n_aS

V9_§_al
6
U
Q¦U
4
]
4
M=U
6
spQaM5q
6!8
M
h
V
4
Q
6!6!89h
M\]
4
M=UU
<
l
476¥¼1325476!4
lrSFQ
h
]¡Q
6
QTS
4:
Q
6
4
q_M
i7_M
6
U!SFX5ijU
6
U
2
Q¦Uq\Q¦U
4(:
QTi
PU!_U
254¡tKuava~T6)8
M{U
254
i7_M=U
4£
U_a`R_TU
2r4
Sl\QTSFQTV9V
4
VlrS!_
h
SFQa]¡]
8
M
h
M5_TU
Q

U
8
_M
67¥
LNM{U
2r896
i
2
QTl5U
4
S7s
¢4
S
4

894j¢
U
2r4¨:
QTiF
h
S
_XrM5q _a`RU
254(8
M5q
8

8
q\XrQTVpi7_M
6
U!S
XrijU
6
QaMrq_a`0U
25478
S
8
M=U
47h
S
Q¦U
8
_M
¢38
U
2³6!47d
X
4
M=U
8
QTV
8
]¡l
4
SFQ¦U
8

4
lrS!_
h
S
Qa]]
8
M
h
M5_TU
Q¦U
8
_M
6¥
Â
4
U
254
M³i7_]¡l\QTS
4
_X5S3lrS!_

h
S
Qa]]
8
M
h
]¡_§q
4
V
¢38
U
2
_TU
254
Skl\QTS
QTV9V
4
VolrS!_
h
S
Qa]]
8
M
h
]¡_§q
4
V
6
U
2
Q¦U
8
M5i7_aS!l-_aS
Q¦U
4
U
25476!4
i7_M
6
U!S
XrijU
67¥
LNM
m
2
QTl5U
4
S
tK~
s
¢4
i7_]¡l\QTS
4
_X5S¨lrS!_
h
S
Qa]]
8
M
h
]¼_Aq
4
VkU!_{_TU
254
S(QTlrlrS!_QTi
25476
U!_{S
4
q\X5i
8
M
h
U
254
q
8[Î
iXrV[U
<
_a`bS
4
Q
6
_M
8
M
h
Q
:
_XoU
4£
lrV
8
i
8
U)l\QTS
QTV9V
4
V
896
]
¥
eßWXV
)FF	ﬃmlP/-! #
 ! Ï$, -; -	ﬁ+	 #/
Í
X5SlYQTS
QTV9V
4
V
89Ù
Q
:
V
4½6!47d
X
4
M5i
4
_a`
6
U
Q¦U
4
]
4
M=U
6
lrS
Q
h
]¡Q
896¨:
Q
6!4
q_MU
254
l\QTS
QTV9V
4
Vi7_]¼l-_
6!8
U
8
_M_a`
6
U
Q¦U
4
]
4
MU
6
i7_M
6
U!S
X5ijU
¥
LNM
tKuavav
spÂ
8
SNU
2
[
t
Ä
À
\l-_
8
MU
4
q©_X5U,U
254
q
8GF-4
S
4
M5i
4:-4
U
¢474
M
º
w
8Ã
lYQTS
QTV

V
4
V
896
] `e_aS]ﬀX5V[U
8
lrS!_Ai
476!6
_aSl
4
S!`n_aSF]¡QaM5i
4
sYQaMrq
w
898Ã
l\QTS
QTV9V
4
V
896
] U!_½S
4
lrS
476!4
M=Ui7_MriX5S!S
4
M5i
<³8
MﬃU
254
lrS!_
:
V
4
]
6
l
4
i
8
ZYiQ¦U
8
_M
¥
Wr_aSU
254
Z\S
6
U¿iQ
6!4
s
254
QTq5_AiQ¦U
4
qﬃQ(l\QTS
QTV9V
4
V-i7_]¼l-_
6!8
U
8
_M½_a`
6
U
Q¦U
4
]
4
M=U
6
i7_M
6
U!SFX5ijU
:
Q
6!4
q¼_MU
254;6N<
MU
Q
£
_a`
6
U
QaM5q\QTS!q
6!47d
X
4
MU
8
QTVri7_]¡l-_
6!8
U
8
_M_a`
6
U
Q¦U
4
]
4
M=U
6
sAQ
6
_alrl-_
6!4
q
U!_lrS!_K
8
q
8
M
h
QaM
4
MU
8
S
4
V
<
q
8GF-4
S
4
M=UﬃM5_TU
Q¦U
8
_M`e_aS³l\QTS
QTV9V
4
V
4£o4
iXoU
8
_M#s
6
X5i
2
Q
6
`e_aS!

QaM5q

´N_
8
M
¥
Â
8
SNU
2ﬃ6
X
haha476
U
4
qU
254
X
6!4
_a`
ñYãè
8
Mﬃl\V^QTi
4
_a`
¶#"þ·P:-4
U
¢474
M
6
U
Q¦U
4
]
4
M=U
67¥
LNM
tKuavaÒ
s
g8
´
6
U!S
Qß[ ÄaÄ\
lrS!_al-_
6!4
qPU
2r4
ñYðµïRçAéíîã%$bñ\ðKç5ãè
M5_TU
Q¦U
8
_Mﬃ`n_aSl\QTS
QTV9V
4
Vi7_]¡l-_
6!8
U
8
_M³_a`
6
U
Q¦U
4
]
4
M=U
67¥
132r4
Z\S
6
U]¡Qµ´N_aSV^QaM
h
X\Q
ha4
U!_
6
X5l\l_aS!U-lYQTS
QTV9V
4
Vi7_]¼l-_
6!8
U
8
_M,_a`
6
U
Q¦U
4
]
4
M=U
6¢
Q
6

V
h
_aV
vaÒ
[
t
ÄaÄ-\îs
¢258
i
2¼8
M5i7_aS
l_aSFQ¦U
4
q¼U
254
ñ\ð¦ïRçAéíîã%$ñYðKç5ãè
M5_TU
Q¦U
8
_M
¥¿Í
U
254
S
4
QTS
V
<
M5_TU
Q¦U
8
_M
6
U!_
6
Xrlrl-_aSNURl\QTS

QTV9V
4
Vki7_]¼l-_
6!8
U
8
_M_a`
6
U
Q¦U
4
]
4
MU
68
M5i7V^Xrq
4
m
x
O [
va~
\][
vAt
\RQaM5q
Í
i7iQa] [
Òav
\
w
QlrS!_
h
SFQa]¡]
8
M
h
V^QaM

h
XrQ
ha4
q
4
S
8

4
qﬀ`eS!_]
m
x
O
F¥
zQaM
<(6
X
:r6!47d
X
4
M=Ubl\QTSFQTV9V
4
VAl\S!_
h
S
Qa]¡]
8
M
h
M5_TU
Q¦U
8
_M
6R4£
lrS
476
6
lYQTS
QTV9V
4
V
t Ä
4£54 iXoU 8 _M|X 6!8 M hﬀ6 _] 4 `e_aS
]Ý_a`kl\QTSFQTV9V 4 Vi7_]¼l-_ 6!8 U 8 _M³_a` 6 U
Q¦U 4 ] 4 MU 6¥
eßWfe
)FF	&¡('*)¨Òl $, -; -	ﬁ+	 
Í X5Sl\QTS
QTV9V 4 V 89Ù Q : V 4 `n_aS  V9_A_al 6 U
Q¦U 4 ] 4 M=UlrS
Q h ]¡Q 896: Q 6!4 q_MQ ha4 M 4 S
QTVpl\QTS
QTV9V 4 Vk`e_aS  V9_A_al 6 U
Q¦U 4
] 4 M=U ¥1325896 `n_aSF] _a`¿l\QTS
QTV9V 4 Vk`e_aS  V9_§_al 6 U
Q¦U 4 ] 4 M=U 8966!8 ]¡lrV < Q d X\QaMU 8 Z 4 q l\QTSFQTV9V 4 Vpi7_]¡l-_ 6!8 U 8 _M
_a` 6 U
Q¦U 4 ] 4 M=U 67¥ LNM 25896ﬀtKuavaÒ lYQTl 4 Ss g8 ´N 6 U!S
QPq 896 iX 6
6!4 qU 254 M 474 q©`e_aS d XrQaM=U 8 Z 4 q©l\QTSFQTV9V 4 VRi7_] 
l-_ 6!8 U 8 _M|_a` 6 U
Q¦U 4 ] 4 M=U 67¥3ª)4 X 6
4 q|QaM 8 M5`n_aSF]¡QTVM5_TU
Q¦U 8 _M|U 2 Q¦U ¢ Q 6 M5_TU : Q 6!4 q_M³U 254¨6N< MU
Q £ _a`
U 254,6
47d X 4 M=U 8 QTV`e_aS  V9_A_al 6 U
Q¦U 4 ] 4 MU ¥
132r48 M 8 U 8 QTV§ 4 S 6!8 _M(_a`
m
x
O 8 M5i7_aS
l_aSFQ¦U 4 q(Q3V 8 ] 8 U 4 q(`n_aS
]Ö_a` d XrQaM=U 8 Z 4 q¨lYQTS
QTV9V 4 V§i7_]¡l-_ 6!8 U 8 _M ¥
ª _ ¢4  4 S7s 8 U ¢ Q 6 M5_TU 8 M=U 47h S
Q¦U 4 q ¢38 U 26
47d X 4 M=U 8 QTV=S 4 l 4 U 8 U 8 _M ¥RÍ i7iQa] 896 U 2544 QTS!V 89476 U 8 ]¡lrV 4 ] 4 M=U 4 q
V^QaM h XrQ ha4 U 2 Q¦U ¢4 oM5_ ¢ _a`¿U!_ 8 MU 47h S
Q¦U 4½d XrQaMU 8 Z 4 ql\QTS
QTV9V 4 V¿i7_]¼l-_ 6!8 U 8 _M©_a` 6 U
Q¦U 4 ] 4 MU 6%¢38 U 2
U
254f6N<
M=U
Q
£
`e_aS
6!47d
X
4
M=U
8
QTV
8
U
4
S
Q¦U
8
_M
¥13254;Í
i7iQa]ÉS
4
lrV
8
iQ¦U!_aSﬁi7_M
6
U!S
X5ijU¿iQaM
:-4f478
U
254
S
6!47d
X
4
M=U
8
QTV
_aS;l\QTSFQTV9V
4
VIsYq
4
l
4
M5q
8
M
h
_M
¢254
U
254
SfU
2r4
ìç
_aS
bñ\ð

4j<A¢
_aS!q
896
X
6!4
q
¥
zQaM
<
q\Q¦U
Q

lYQTS
QTV9V
4
V¨M5_TU
Q¦U
8
_M
6
[
ÀTÒ
\
8
Mri7_aS!l-_aS
Q¦U
4
]¼_aS
4
S
476
U!S
8
ijU
4
q
w
X
6
XrQTV9V
<6N<
M5i
2
S
_M5_X
6F
`e_aS
]
6
_a`)l\QTS
QTV9V
4
VV9_§_al
6
s
6
Xri
2
Q
6
U
2r4,+.-/101212
i7_M
6
U!SFX5ijU7[
ý
\
8
M
6
_]
4
Wr_aSNU!SFQaMÏq
8
QTV
4
ijU
67¥Ø13254
3547698*:18147698*4*;
q
8
S
4
ijU
8

4
_a`
ª
OW
w
ª89h2
O
4
S!`e_aS
]¡QaM5i
4
Wr_aSNU!SFQaM

[
ý~
\][
Ñ¦ý
\
896
QaM½Q
6
6!4
SNU
8
_MU
2
Q¦UU
254
8
U
4
S
Q¦U
8
_M
6
_a`5Q;V9_A_al¨QTS
48
M5q
4
l
4
M5q
4
M=UQaM5q,iQaM
:4R4£54
iXoU
4
q
8
M,l\QTSFQTV9V
4
V
¥
²M5V
8

4
_XrSl\QTS
QTV9V
4
V
89Ù
Q
:
V
4
`e_aS

V9_§_al
6
U
Q¦U
4
]
4
M=U3lrSFQ
h
]¡QAs\M5_
8
M=U
4
S
QTijU
8
_M
896
l
4
S
]
8
UNU
4
q
:-4
U
¢ﬁ474
M{U
2548
U
4
S
Q¦U
8
_M
67¥
eßWih
$¨F¼F	<'A  //-F¼+	ﬁ, >= F@?¡
	/
LNM
tKuavaÒ
s
1p476
V
4
SQaM5q ®¿M
4
Q,[
tµ}
Ä\3q
476
i7S
89:4
q*U
2r4
X
6!4
_a`
6!8
M
h
V
4
Q
6!6!89h
Mr]
4
MUTQTS
8
Q
:
V
476
Q
6
Q
6!4
d
X
4
M5i
8
M
h
]
4
i
2
QaM
896
]
8
M U
25478
S{l\QTSFQTV9V
4
V,lrS!_
h
S
Qa]]
8
M
h
M5_TU
Q¦U
8
_M-s
m
_]¡l
4
V
¥
LNM
m
_]¼l
4
VIs)U
254
6!8
M
h
V
4
Q
6
6!89h
Mr]
4
M=U,S
476
U!S
8
ijU
8
_M
4
MrQ
:
V
476
QaX5U!_]¡Q¦U
8
ii7_]¼l
8
V
4
U
8
]
4ﬀ6
i
2r4
q\X5V
8
M
h
_a`0U
2r4
i7_M5iX5S!S
4
M=U
4£54
iXoU
8
_Mﬃ_a`
6
U
Q¦U
4
]
4
MU
67¥
x
8
Mri
4
U
2r4
]
8
q
!tKuÑT~T6
s
6!8
M
h
V
4
Q
6
6!89h
Mr]
4
M=UaQTS
8
Q
:
V
476,2
Q
4:474
M X
6
4
q|`e_aSS
XrM

U
8
]
4%6N<
M5i
2
S!_

M
89Ù
Q¦U
8
_M
8
Ml\QTSFQTV9V
4
VRq\Q¦U
Q¦¹\_
¢
V^QaM
h
XrQ
ha476,6
Xri
2
Q
6
Lq4[
u
\][
uTý
\îs#¯QTVÕ[
t
\][
ÒaÒ
\îsbQaMrq
x
896
QTV[ Ä
Ò
\][
ÒÑ
\
¥

S
4

894j¢
_a`¿U
254
lrS
8
M5i
8
lrV
476
QaM5q
4
QTS!V
<
q
4

4
V9_al\]
4
M=U%_a`l\QTS
QTV9V
4
V¿q\Q¦U
Q¦¹\_
¢
lrS!_
h
SFQa]¡]
8
M
h896¨ha8

4
M
:§<

i

4
SF]¡QaMN[
}
\
¥
x
8
Mri
4
U
254{4
QTS!V
< tKuaÒa~T6
s
6!8
M
h
V
4
Q
6!6!89h
M\]
4
M=U¡aQTS
8
Q
:
V
4762
Q7
4:474
M X
6!4
qÏ`e_aS
S
XrM

U
8
]
4)6N<
Mri
2
S!_M
89Ù
Q¦U
8
_M
8
MPl\QTS
QTV9V
4
V#V9_
ha8
i,l\S!_
h
S
Qa]¡]
8
M
h
V^QaM
h
XrQ
ha47636
Xri
2
Q
6
m
_M5iXrS!S
4
M=UO¿S!_

V9_
h
[
tK~au
\][
tatK~
\îsRORQTS!V9_
h
[
}aÑ
\][
}TÒ
\îs0QaM5q
x
U!S
QaM5qå[
ý
Ä\
¥

S
4

894j¢
_a`U
254
lrS
8
M5i
8
l\V
476
QaM5q
25896
U!_aS
<
_a`
l\QTS
QTV9V
4
VfV9_
ha8
i³l\S!_
h
S
Qa]¡]
8
M
h{896ﬀha8

4
M
:§<
x
2
QTl
8
S!_B[
tat
Ä-\
¥
x
2
QTl
8
S!_ QTV
6
_
4
q
8
U
4
qÏQi7_aV9V
4
ijU
8
_MÏ_a`
6!4
]
8
MrQTV#l\QTl
4
S
6
_M³l\QTSFQTV9V
4
VV9_
ha8
i%l\S!_
h
S
Qa]¡]
8
M
h
[
tatat
\][
tatµ}
\
¥
x
8
M
h
V
4
Q
6!6!89h
Mr]
4
MU(TQTS
8
Q
:
V
476
QTS
48
MD]¡QaM
< ¢
Q
<A6ﬀ6!8
]
8
V^QTS%U!_|U
254
i7_M5i
4
l5U_a`f`eX5U
X5S
476%8
Mri7_aS

tý
l-_aS
Q¦U 4 q 8 M 6 _] 4 l\QTS
QTV9V 4 V%`eXrMrijU 8 _MrQTV,lrS!_ h SFQa]¡] 8 M h M5_TU
Q¦U 8 _M 67¥ LNM U 254 ] 8 q !tKuaÒa~T6 s,`eX5U
X5S 476
¢4 S 4,8 M5i7_aS!l-_aS
Q¦U 4 q 8 M³l\QTS
QTV9V 4 Vb`eX\M5ijU 8 _MrQTVlrS
_ h S
Qa]¡] 8 M h V^QaM h XrQ ha4766 X5i 2 Q 6 z|XrV[U 8 V 896 lB[ À¦ý \bQaM5q
ÁV 896 l1[ ÀT~ \ ¥

i7_aV9V 4 ijU 8 _M|_a`l\QTl 4 S 6 S 4 V^Q¦U 8 M h U!_l\QTS
QTV9V 4 V#`IXrM5ijU 8 _MrQTV#l\S!_ h S
Qa]¡] 8 M h X 6!8 M h `eX5U
X5S 476
¢ Q 634 q 8 U 4 q :§< LÐU!_QaM5q ª QTV 6 U 4 QTqB[ vaÒ \ ¥
eßW]k A
 -	ﬁ; #
 ﬂ! #" $¨	ﬁ&('	 #
)
A
mlP	3 -ZY	 )F¼
LNM tKuÑaÑ s0¬ 476!6
4 V 6 [ Ñ§t \¿q 476 i7S 89:-4 q«Qﬃi7_M5i 4 l5U
XrQTV¿`nSFQa] 4j¢ _aS!U 2 Q¦U 8 M=U 47h S
Q¦U 4 q 6!8 M h V 4 Q 6!6
89h Mr] 4 M=U
QaM5q ]ﬀXoU
Q : V 4 U < l 476 sl\QTS
QTV9V 4 VQaM5q 6!47d X 4 MU 8 QTV)i7_]¼l-_ 6!8 U 8 _MÛ_a` 6 U
Q¦U 4 ] 4 MU 6 sQaM5qÛl\QTS
QTV9V 4 VQaM5q
6!47d X 4 M=U 8 QTV§`e_aS  V9_A_al 6 U
Q¦U 4 ] 4 MU 6¥kª _ ¢4  4 S7s ¢4 QTS 4 M5_TUkQ ¢ QTS 4 _a`oU 2r896 `eS
Qa] 4j¢ _aS!q 8 S 4 ijU!V < V 4 QTq 8 M h
U!_U 254 q 476!89h M{QaM5q 8 ]¼lrV 4 ] 4 MU
Q¦U 8 _M³_a`kQaM < QTijU
X\QTVlrS!_ h SFQa]¡] 8 M h V^QaM h X\Q ha4T¥
g476!89h M 4 q 8 MﬃU 254 V^Q¦U 4¡tKuaÒa~T6 sO
m»
[ } Ä\][ }¦ý \][ ý=} \ 896 U 254 Z\S 6 U 8 ]¡lrV 4 ] 4 M=U 4 qﬃV^QaM h XrQ ha4 U 2 Q¦U ¢4
oM5_
¢
_a`U!_
8
M5i7_aS!l-_aS
Q¦U
4ﬃ6!8
M
h
V
4
Q
6!6!89h
M\]
4
M=U¡QaM5q ]ﬀXoU
Q
:
V
4
U
<
l
476
QaM5ql\QTSFQTV9V
4
V3QaM5q
6!47d
X
4
M=U
8
QTV
i7_]¼l-_
6!8
U
8
_M_a`
6
U
Q¦U
4
]
4
M=U
67¥

`n_aS
]QTV_al
4
S
Q¦U
8
_MrQTV
6!4
]QaMU
8
i
6
QaM5qlrS
_§_a`¨S
X5V
476ﬃ2
Q
4Ì:-474
M
q
4

4
V9_al
4
qD`n_aS(O
m»
[
}¦ý
skORQTSNU¨L!L!L¢\
¥
zX5i
2
_a`U
2546
U!S
X5ijU
X5S
4
_a`;O
mf»
896
q
4
S
8

4
qD`eS!_] lYQTS
QTV9V
4
V
V9_
ha8
i³lrS!_
h
SFQa]¡]
8
M
ho¥
LM«l\QTSNU
8
iXrV^QTS7sM
478
U
254
SﬀV9_A_al
6
M5_aS¨`IXrM5ijU
8
_M
6
QTS
4P6
Xrlrl-_aSNU
4
q#sRQaM5q
6
8
M
h
V
4
Q
6!6!89h
M\]
4
M=U¨QaM5q«]ﬀXoU
Q
:
V
4
U
<
l
476%:-4
V9_M
h
U!_
6!4
l\QTSFQ¦U
4
U
<
l
4¼6N<o6
U
4
]
6,¢38
U
2
i7_]¼lrV
4
U
4
V
<
q
8GF-4
S
4
M=U
i7_]¼lYQ¦U
89:r8
V
8
U
<
S
XrV
4767¥
g4
i7V^QTS
Q¦U
8

4

qYQ [
tµ}¦ý
\][
tµ}aÑ
\
896
QM5_TU
Q¦U
8
_MÜq
476!89h
M
4
qQaMrq
8
]¼lrV
4
]
4
MU
4
q
w
8
M
4
QTS!V
894
S
¢
_aS!
:§<
U
254
QaXoU
2
_aS_a`3U
25896
U
2r476!896F
U!_
4£
l
4
S
8
]
4
M=U
¢8
U
2
U
254³8
MU
47h
SFQ¦U
8
_M _a`
6
_]
4

4j<8
q
4
Q
6
`eS!_]
O
mf»
¢38
U
2
QPU!S
QTq
8
U
8
_MrQTV
6!47d
X
4
MU
8
QTV
8
]¼l
4
S
Q¦U
8

4
V^QaM
h
XrQ
ha4T¥
x
8
M
h
V
4
Q
6!6
89h
Mr]
4
M=U,U
<
l
476
sblYQTS
QTV9V
4
V
i7_]¼l-_
6!8
U
8
_Mﬃ_a`
6
U
Q¦U
4
]
4
M=U
6
s#QaM5qﬃQ¼lYQTS
QTV9V
4
V`e_aS

V9_A_al
6
U
Q¦U
4
]
4
MUQTS
4%8
M=U
47h
S
Q¦U
4
q
¢38
U
2
U
2r4
U
<
l
476
QaM5q
6
U
Q¦U
4
]
4
M=U
6
_a`RQ
6
]¡QTV9V
6!47d
X
4
M=U
8
QTV
6
X
:r6!4
U;_a`

qYQC[
v
\
¥
OkQTSFQTV9V
4
V
g4
i7V^QTS
Q¦U
8

4

q\QlrS!_
h
SFQa]
6
iQaM
:-4
q
4

4
V9_al
4
q{U!_
:48
q
4
MU
8
iQTVU!_
47d
X
8
TQTV
4
M=U
6!47d
X
4
M=U
8
QTV

q\QﬀlrS!_
h
SFQa]
67¥

S
4
i
4
M=U¨lYQTS
QTV9V
4
V¿l\S!_
h
S
Qa]¡]
8
M
h
V^QaM
h
XrQ
ha4
s
m;m3¾,¾
[
}§t
\][
}a}
\îs
8
M=U
47h
S
Q¦U
476ﬀ6!8
M
h
V
4
Q
6!6
89h
Mr]
4
M=U
U
<
l
476
sal\QTS
QTV9V
4
V§i7_]¼l-_
6!8
U
8
_M¨_a`
6
U
Q¦U
4
]
4
M=U
6
s=Q;l\QTSFQTV9V
4
V=`e_aS

V9_§_al
6
U
Q¦U
4
]
4
MU7s=QaM5q¨_TU
254
S
4£
U
4
M
6!8
_M
6
¢38
U
2
U
254
`IX5V9V
m;¾,¾
[
tatµÑ
\0V^QaM
h
XrQ
ha4T¥
m3m;¾,¾
6
X5lrl-_aSNU
6
]QaM
<ﬃ6
U
<
V
476
_a`¿lYQTS
QTV9V
4
VRlrS!_
h
S
Qa]]
8
M
h
s
8
M5i7V^X5q
8
M
h
U
254
l\QTSFQTV9V
4
VlrS!_
h
S
Qa]]
8
M
h
]
4
U
2
_§qr_aV9_
hT<
U
2
Q¦U
¢4,4£
lrV9_aS
4,8
M³U
25896
U
25476
8967¥
eßW
ﬃ ml)/ßﬂ! #"  '¼  ﬀ	ﬁ
13254ﬀ6!89h
M
8
Z\iQaMU,q
8GF4
S
4
Mri
4:4
U
¢ﬁ474
M©U
254
lrS!_
h
S
Qa]]
8
M
h
]¼_Aq
4
VU
2
Q¦U
¢ﬁ4
q
4
ZM
4
QaMrq
8
M
476
U
89h
Q¦U
4
8
M«U
25896
U
25476!896
QaM5q«U
254
M5_TU
Q¦U
8
_M
6
q
476
i7S
89:4
q
8
M
x
4
ijU
8
_M
}§¥þý 896
U
2
Q¦Uﬀ_XrS¨lrS
_
h
S
Qa]¡]
8
M
h
]¼_Aq
4
V
896
S
476
U!S
8
ijU
4
q
6
_½U
2
Q¦U
8
UiQaM
:4
q
4
ZYM
4
q
¢38
U
2
Q
6
47d
X
4
M=U
8
QTV
6!4
]QaMU
8
i
67¥
LNM{U
254
_TU
254
S,M5_TU
Q¦U
8
_M
6
s
l\QTS
QTV9V
4
VAi7_]¼l-_
6!8
U
8
_M¨_a`
6
U
Q¦U
4
]
4
MU
6
slYQTS
QTV9V
4
V§`e_aS

V9_A_al
6
U
Q¦U
4
]
4
M=U
6
s=QaM5q
6
8
M
h
V
4
Q
6!6!89h
Mr]
4
MUpU
<
l
476
tµÀ
QTS 4 ]¼_aS 4ha4 M 4 SFQTVQaM5qPiQaMP_M5V <:-4 q 4 ZYM 4 q ¢38 U 2 Qﬀl\QTS
QTV9V 4 V 6
4 ]¡QaM=U 8 i 67¥

l\QTSFQTV9V 4 V 6!4 ]¡QaM=U 8 i 6f896
q 4 ZYM 4 q 8 MPU 4 S
] 6 _a`ki7_M5i 4 lrU 636 X5i 2 Q 6 i7_MriX5S!S 4 M5i < s 8 MU 4 S!V 4 Q 8 M h s-QaM5q 6 X 6 l 4 M 6!8 _M ¥
Wr_aS 4£ Qa]¼l\V 4 s0i7_M 6!8 q 4 S(U 254 `n_aV9V9_ ¢38 M h U ¢ _ l\QTS
QTV9V 4 V 89Ù Q : V 4ﬃ6!47d X 4 M5i 476 _a` 6 U
Q¦U 4 ] 4 M=U 68 M«_X5S
l\QTS
QTV9V 4 VlrS!_ h S
Qa]] 8 M h M5_TU
Q¦U 8 _M º
÷¥¿6µ¸¹ ÷¥¿µì¹
£½¾¿ÀÁ¾øù²³Í]²¬«È«®­Z«®¨®â²¬ú«È­ §­Xýî­©áZ­¬» £½¾¿ÀÁ¾øù²³Í]²¬«È«®­Z«®¨®â²¬ú«È­ §­Xýî-­©áZ­¬»
B
ä ö
Ú
» C ä ö
B
»
C ä ö
B
»
B
ä ö
Ú
»
¥¹8Ü¦» ¥¹8Ü¦»

6!6 Xr] 4 U 2 Q¦URU 254 aQTS 8 Q : V 476ED QaM5qGFÜQTS 4f6!8 M h V 4 Q 6!6!89h Mr] 4 MU 8 M=U 47ha4 S¿TQTS 8 Q : V 4767¥0132546!47d X 4 M5i 4 _a`
6 U
Q¦U 4 ] 4 MU 6 _M³U 254 V 4 `ÃU 896 QTV9V9_ ¢ﬁ4 qs : X5U 4£o4 iX5U 8 _M|_a`pU 254¨6!47d X 4 M5i 4 _a` 6 U
Q¦U 4 ] 4 MU 6 _MﬃU 254 S 89h2 U
896,4 S!S
_M 4 _X 6 s :4 iQaX 6!4HD 896¨4 TQTV^X\Q¦U 4 q :-4 `n_aS 48 U 896 Q 6!6!89h M 4 q 8 M U 254¼6
47d X 4 M=U 8 QTV 8 M=U 4 S!lrS 4 U
Q¦U 8 _M ¥
LNM³i7_MU!SFQ 6 U7sYi7_M 6
8 q 4 SfU 254 `e_aV9V9_ ¢8 M h U ¢ _QaM\QTV9_ h _X 6
m3m;¾,¾
l\QTS
QTV9V 4 V : V9_§iF 6º
£¾½JI £°¾-½KI
Îö
Ú
» LöÎ¤»
L^öÎ¤» Îﬃö
Ú
»
M M

6!6
Xr]
4
U
2
Q¦UfU
2r4
TQTS
8
Q
:
V
476£
QaMrq
<
QTS
46!8
M
h
V
4
Q
6!6!89h
Mr]
4
MU
8
M=U
47ha4
S;aQTS
8
Q
:
V
4767¥
°¿_TU
2ﬃ:
V9_Ai

6
QTS
4
QTV9V9_
¢4
q{QaM5q
2
Q7
4)4£
QTijU!V
<
U
2546
Qa]
4
]
4
QaM
8
M
h
s
:-4
iQaX
6!4
U
2r4
_aS!q
4
Sﬁ_a`-U
254)8
M5q
8

8
q\XrQTV
6
U
Q¦U
4
]
4
M=U
6
8
M{Q
m3m;¾,¾
l\QTS
QTV9V
4
V
:
V9_§iF
896
M5_TU
6!89h
M
8
Z\iQaMU
¥
132r46!47d
X
4
M=U
8
QTV
6!4
]QaMU
8
i
6
_a`_X5SﬀlrS!_
h
S
Qa]]
8
M
h
]¼_Aq
4
Vq
4
ZM
476
U
254
lrS
Q
h
]¡Q
6
U!_
2
Q
4
M5_
4aF-4
ijU
¢2
Q¦U
6
_
4

4
Sﬃ_MU
254©6
U
QaM5q\QTS
q
6!47d
X
4
MU
8
QTV%]
4
QaM
8
M
h
_a`¨U
254
lrS!_
h
S
Qa]
¥ 1254
S
4
QTS
4
`e_X5S
8
]¼l-_aSNU
QaM=U
:-4
M
4
ZrU
6
_a`
2
Q7
8
M
h
Q
6!47d
X
4
MU
8
QTV
6!4
]¡QaM=U
8
i
67º
ta¥3c4
Q
6
_M
8
M
h
Q
:
_XoU%i7_aS!S
4
ijU
M
476!67º13254
l\S!_
h
S
Qa]¡]
4
SiQaMS
4
Q
6
_M«Q
:
_XoU,U
2r4
i7_aS!S
4
ijU
M
476!6
_a`
lYQTS
QTV9V
4
VlrS
_
h
S
Qa]
6¢38
U
2
_XoU;S
4
Q
6
_M
8
M
h
Q
:
_XoU;i7_M5iX5S!S
4
M5i
<a¥
}§¥
ORQTS
QTV9V
4
V
89Ù
Q
:
V
4
`e_aS

V9_A_al
6
U
Q¦U
4
]
4
M=U³TQTS
8
Q¦U
8
_M
67ºÏ13254 8
U
4
S
Q¦U
8
_M
6
_a`(QDl\QTSFQTV9V
4
V
89Ù
Q
:
V
4
`e_aS

V9_A_alÛiQaM
:-4
Q
6!6
89h
M
4
q U!_DQ
6
]QTV9V
4
SMAXr]
:-4
S_a`l\QTS
QTV9V
4
VU
2
S
4
QTq
68
M Q
:
V9_§iF
4
q#s3i
<
i7V
8
iTs
_aS_M

q
4
]¡QaM5ql\Q¦UNU
4
S
M|U!_PS
4
q\X5i
4
U
2
S
4
QTq i7S
4
Q¦U
8
_MQaMrq
6
i
254
q\X5V
8
M
h
i7_
6
U
6¥
Wr_aSU
254
]¼_aS
4
ha4
M
4
S
QTVl\QTS
QTV9V
4
Vb`n_aS

V9_§_al
6
U
Q¦U
4
]
4
M=U
6
_a`
g)4
i7V^QTSFQ¦U
8

4

q\Q¼QaM5q
m3m;¾,¾
soU
25896
]
89h2
U;S
476
X5V[U
8
M{q
4
QTqrV9_Ai

¥
Ä
¥)Í
l5U
8
]
89Ù78
M
h
i7_]¡l
8
V^Q¦U
8
_M
º013254
i7_]¡l
8
V
4
SfiQaM½U!S
QaM
6
V^Q¦U
4
QaM
<
l\QTS
QTV9V
4
V
89Ù
Q
:
V
4
i7_M
6
U!S
X5ijU
8
M=U!_
6
47d
X
4
M=U
8
QTVi7_Aq
4
`e_aS
4jÎ
i
894
M5i
<a¥
LNM
ha4
M
4
SFQTVIs
¢38
U
2
O
m»
s
g4
i7V^QTS
Q¦U
8

4

q\QAs-QaM5q
m;m3¾,¾
s
8
U
896R8
]¡l-_
6!6!89:
V
4
U!_q
4
U
4
SF]
8
M
4¿¢254
U
254
SbU
2546!47d
X
4
M=U
8
QTV
8
M=U
4
S!lrS
4
U
Q¦U
8
_M_a`YQl\QTS
QTV9V
4
V5i7_M
6
U!S
X5ijU
89647d
X
8
TQTV
4
M=U3U!_U
2r4
l\QTS
QTV9V
4
V
8
M=U
4
S!lrS
4
U
Q¦U
8
_M
¥
tKv
ýo¥
»
_M5lrS 474 ]¼l5U 8  46 i 254 qYX5V 8 M hoº¼c X\M  U 8 ] 4¼6 i 254 q\XrV 8 M h _a`fl\QTSFQTV9V 4 V¿U 2 S 4 QTq 6 iQaM :-4 Mr_M5lrS 4
4 ]¡l5U 8  4 sU 254 S 47:=< S 4 q\X5i 8 M h U 2 S 4 QTq 6 i 254 qYX5V 8 M h QaM5qﬀiQTi 25438 MaQTV 8 q\Q¦U 8 _Mi7_ 6 U 6¥
x
8 M5i 4 O
m»
s
g4 i7V^QTS
Q¦U 8  4

q\QAs5QaM5q
m3m;¾,¾
lrS
_ h S
Qa] 6 ]Q <8 M5i7V^X5q 4 l\QTS
QTV9V 4 VYi7_]¼l-_ 6!8 U 8 _M_a`#M5_MU 4 SF] 8¤
M\Q¦U 8 M h i7_]¼lYXoU
Q¦U 8 _M 6 srU 2r4 U 2 S 4 QTq 6 i 254 q\X5V 8 M h¼6 U!S
Q¦U 47hT<³896 S 47d X 8 S 4 qPU!_ :-4 lrS 474 ]¼lrU 8  4T¥
1325476
4:4 M 4 ZrU 6 QTS 896!4 Q¦U3U 254 i7_ 6 U3_a`pS 476 U!S 8 ijU 8 M h U 254 QTlrl\V 8 iQ :r8 V 8 U < _a`p_X5S;l\QTSFQTV9V 4 VlrS!_ h S
Qa]] 8 M h
]¼_Aq 4 VU!_¼lrS
_ : V 4 ] 6 U 2 Q¦U 2 Q7 4¨6!47d X 4 MU 8 QTV 6 _aV^XoU 8 _M 67¥
tµÑ
I JLKNMLOQPSR N
 H ÔŁ ÔÕ  
;
  Ł   
;
PO
H ÕÔÕ ; Õ   Q SR ? 
;
Õ  Q  Õ 
;
Ú
LNM³U
25896
i
2
QTl5U
4
Ss
¢4
lrS
476!4
MUU
254
lYQTS
QTV9V
4
VlrS
_
h
S
Qa]¡]
8
M
h
]¼_Aq
4
V-U
2
Q¦U
¢ﬁ4(4£
l\V9_aS
4%8
M{U
25896
U
2r476!896
s
Q
6
Q
6
]QTV9V
6!4
U)_a`0lrS
Q
h
]Q
6
QTqrq
4
qﬃU!_Q
6
U
QaM5q\QTS
q
6!47d
X
4
M=U
8
QTVpM5_TU
Q¦U
8
_M
¥13254
lrS
Q
h
]¡Q
6
QTS
4
X
6!4
q
U!_
8
M5q
8
iQ¦U
4¢254
S
4
U
2r434£54
iXoU
8
_M½_a`#i7_M
6
U!S
X5ijU
6
QTi7i7_aS!q
8
M
h
U!_ﬀQ,l\QTSFQTV9V
4
V
6!4
]QaMU
8
i
6896¿47d
X
8
aQTV
4
M=U
U!_PU
25478
S
4£54
iXoU
8
_MÌQTi7i7_aS
q
8
M
h
U!_PU
2546
U
QaMrq\QTS!q
6!47d
X
4
MU
8
QTV
6!4
]¡QaM=U
8
i
67¥
ORQTSNU,_a`¿U
254
]¼_Aq
4
V
896
Q
6!4
Uﬀ_a`3S
476
U!S
8
ijU
8
_M
6
_M«U
254
X
6!4
_a`;U
254
l\S
Q
h
]¡Q
6
U
2
Q¦U
4
M
6
X5S
476
U
254½47d
X
8
TQTV
4
M5i
4
_a`;U
254
lYQTS
QTV9V
4
V
QaM5q
6!47d
X
4
MU
8
QTV
6!4
]¡QaM=U
8
i
67¥
Wr_aS
4
QTi
2
_a`pU
254
l\S
Q
h
]¡Q
6
s
¢ﬁ4Tº
w
8Ã;ha8

4
U
254,6!<
M=U
Q
£
_a`kU
254
l\S
Q
h
]¡QAs
w
898Ã)6
Xr]]¡QTS
89Ù74
U
254ﬀ6
U
QaM5q\QTS!q
6!47d
X
4
M=U
8
QTV
6!4
]¡QaM=U
8
i
6
_a`0U
2r4
i7_M
6
U!S
X5ijUU!_
¢258
i
2
U
2r4
l\S
Q
h
]¡Q
896
QTlrlrV
894
qs
w
89898Ã
q
476
i7S
89:4
U
254
S
476
U!S
8
ijU
8
_M
6
_MU
254
X
6!4
_a`oU
254
lrSFQ
h
]¡QAsaQaM5q
w
8


q
4
ZM
4
U
254¿47d
X
8
aQTV
4
M=U
l\QTS
QTV9V
4
V
6!4
]¡QaM=U
8
i
6
Q
6!6
_§i
8
Q¦U
4
q
¢38
U
2
U
254
l\S
Q
h
]¡Q
¥

lrS!_A_a`¿_a`ﬁU
25447d
X
8
aQTV
4
M5i
4
_a`¿U
254
lYQTS
QTV9V
4
V
QaM5q
6
47d
X
4
M=U
8
QTV
6
4
]¡QaM=U
8
i
6
_a`k_X5S;lrS!_
h
SFQa]¡]
8
M
h
]¡_§q
4
V
896;ha8

4
M
8
M
m
2
QTl5U
4
S
ýo¥
hWXV
¡)+	ﬂUT
VXWZYUWZY []\E^`_acbE^ed*fhgEi	a<jlk@m%a<jUnEm%jo^Up]qrb<m
Í
X5Spl\QTS
QTV9V
4
V5l\S!_
h
S
Qa]¡]
8
M
h
]¡_§q
4
VAi7_X5V9q
:-4¿8
M=U
47h
S
Q¦U
4
q
¢38
U
2
QTV^]¼_
6
URQaM
<(6
U!S
X5ijU
XrS
4
q
8
]¼l
4
S
Q¦U
8

4
lrS!_
h
SFQa]¡]
8
M
h
V^QaM
h
XrQ
ha4T¥D13254
]¡Qµ´N_aS¨S
47d
X
8
S
4
]
4
MU
896
U
2
Q¦UﬀU
254
XrM5q
4
S
V
<A8
M
h
V^QaM
h
XrQ
ha4
l\S!_
8
q
4
6
U!S
XrijU
X5S
4
q%i
2
_
8
i
4
QaM5q
8
U
4
S
Q¦U
8
_M(i7_M
6
U!S
X5ijU
6
sS
Q¦U
254
SbU
2
QaM,_M5V
<¨h
_TU!_
6
U
Q¦U
4
]
4
M=U
67¥
L U
896
QTV
6
_X
6!4
`IX5V
`e_aSRU
254
V^QaM
h
X\Q
ha4
U!_
6
Xrlrl-_aSNURq
<
M\Qa]
8
if]
4
]¡_aS
<
QTV9V9_AiQ¦U
8
_M
¥
x
X
8
U
Q
:
V
4
V^QaM
h
XrQ
ha476ﬁ8
M5i7V^X5q
4
OkQ
6
iQTVIs
m
s

q\QAsbz|_§q\XrV^Q

ÄAs
m;¾,¾
sQaMrq©Wr_aSNU!S
QaM
ua~A¥
Â
4
i
2
_§_
6
4
U!_³q
4
ZYM
4
_X5SlYQTS
QTV9V
4
VRlrS!_
h
S
Qa]]
8
M
h
]¼_Aq
4
VQ
6
Q
6
]¡QTV9V
6!4
U_a`RlrS
Q
h
]Q
6
QTqrq
4
q|U!_

q\Q7[ Ä\][
v
\
¥;1
_Q7_
8
q i7_]¡lrV
8
iQ¦U
8
M
h
U
254
q
4
ZM
8
U
8
_M
¢38
U
2
U!_A_«]QaM
<

q\Q
y6
l
4
i
8
Z\i³q
4
U
Q
8
V
6
s
¢4
q
4
ZM
4
U
254
]¡_§q
4
V
8
MU
254
i7_M=U
4£
U½_a`

q\Q
¢8
U
2
_XoU
tKÒ
U
Q 6  8 M ho¥ LNM
m
2 QTl5U 4 S Ò s ¢4 i7_M 6!8 q 4 S(U 254P8 MU 47h SFQ¦U 8 _M_a`3_X5Sﬀ]¼_Aq 4 V ¢38 U 2 U 254½6 U
QaM5q\QTS!q

q\Q
U
Q 6  8 M h ]¡_§q 4 V ¥

q\Q 896 QaM 476 U
Q : V 896
2r4 qQaM5q 8 M=U 4 S
MrQ¦U 8 _M\QTV9V <¡6 U
QaM5q\QTS
q 89Ù74 q¼lrS!_ h SFQa]¡] 8 M h V^QaM h XrQ ha4 U 2 Q¦U 6 X5l 
l-_aSNU 6 i7_M 6 U!S
X5ijU 6 U < l 8 iQTV_a`]¼_Aq 4 S
M 8 ]¡l 4 SFQ¦U 8  4 V^QaM h X\Q ha4767¥×13254 _aS 89ha8 MrQTV

qYQ V^QaM h X\Q ha4 s

q\Q Ò Ä,[ v \îs 8 M5i7_aS!l-_aS
Q¦U 476º
w
8Ãﬀ8 M=U 47ha4 S7sf¹\_Q¦U 8 M h¦ l-_ 8 M=U7sﬁZ £o4 q  l-_ 8 M=U7s 4 MAXr] 4 S
Q¦U 8 _M-si 2 QTS
QTijU 4 Ss
: _§_aV 4 QaM#sYQTS!S
Q < sYS 4 i7_aS!qs\QaM5qﬃQTi7i 476!6
w
8I¥þ4T¥ sl-_ 8 M=U 4 S  q\Q¦U
QU < l 476 s
w
898Ã Q 6!6
89h Mr] 4 M=U7s : V9_Ai
Ys 8 `  U 254 M 
4 V 6!4 sﬁiQ 6!4 s ¢258 V 4 V9_A_al#s`e_aS  V9_A_al#sV9_A_al y4£58 U7sﬁ`IXrM5ijU 8 _M  S 4 U
X5S
M-s0QaM5q*lrS!_Ai 4 q\X5S 4 iQTV9V 6 U
Q¦U 4 ] 4 M=U 6 s
w
89898Ã lrS!_Ai 4 q\X5S 476 QaM5q½`IXrM5ijU 8 _M 6ﬁ¢38 U 2
íîã s íîãDä-ö#ë srQaM5q ä-ö#ë ]¼_Aq 4 l\QTS
Qa] 4 U 4 S 6 s
w
8  ¿6 X : l\S!_ h S
Qa]
QaM5q«_al 4 SFQ¦U!_aS(_K 4 S!V9_QTq 8 M h s
w
  l\QTi
TQ ha476 `e_aS%q\Q¦U
QQ :r6 U!S
QTijU 8 _M#s
w
 8Ã%6!4 l\QTS
Q¦U 4 i7_]¼l 8 V^Q¦U 8 _M«_a`
l\QTiF¦Q ha476 QaM5q 6 X : lrS!_ h S
Qa] 6 s
w
 898Ã i7_M5iX5S!S 4 MU¼U
Q 6  6¢8 U 2 i7_]¡]ﬀXrM 8 iQ¦U 8 _M QaM5q 6N< M5i 2 S
_M 89Ù Q 
U 8 _Mi7_M 6 U!S
XrijU 6 s
w
 89898Ã4£ i 4 l5U 8 _M 2 QaM5q\V 8 M h s
w
8¤£\ha4 M 4 S 8 i 6 X : lrS!_ h S
Qa] 6 QaM5ql\QTi
TQ ha476 sbQaMrq
w
£\
6 U
QaM5qYQTS!q 89Ù74 q 8 M5lYXoU  _XoU!l\XoU;V 89: S
QTS 894767¥
132r4
XrlqYQ¦U
4
q

q\Q V^QaM
h
X\Q
ha4
s

q\Q
uÀ
[ Ä\îs
896
Q
6
X5l
4
S
6!4
U_a`

qYQ
Ò
Ä©U
2
Q¦U¡QTqrq
67º
w
£58Ã
QTq

q
8
U
8
_MrQTV
6
X5lrl-_aSNU`e_aS%_
:
´
4
ijU

_aS
894
M=U
4
q«lrS
_
h
S
Qa]¡]
8
M
h
s
w
£o898Ã
S
4
V^Q
£
Q¦U
8
_MÌ_a`
6
_]
4
S
476
U!S
8
ijU
8
_M
6
_M
QTi7i
476!6
U
<
l
476
s
w
£o89898Ã6
X5lrl-_aSNU0`e_aS
4£
U
4
M
6!89:
V
4
QaM5q
25894
S
QTS!i
258
iQTVV
89:
S
QTS
<
l\QTiF¦Q
ha476
s
w
£58


QTqrq
8
U
8
_MrQTV
i7_]¡]ﬀXrM
8
iQ¦U
8
_M³QaM5q
6N<
M5i
2
S
_M
89Ù
Q¦U
8
_M³i7_M
6
U!SFX5ijU
6
s
w
£


QTqrq
8
U
8
_MrQTV
6
U
QaM5q\QTS
q
89Ù74
q{V
89:
S
QTS
89476
s\QaM5q
w
£

8Ã
QTqrq
8
U
8
_MrQTV
6
X5lrl-_aSNU;`e_aS
6N<o6
U
4
]
6
l\S!_
h
S
Qa]¡]
8
M
h
s5S
4
QTV

U
8
]
4¨6N<o6
U
4
]
6
srq
896
U!S
89:
XoU
4
q
6N<A6
U
4
]
6
s
8
M5`e_aS
]¡Q¦U
8
_M
6N<o6
U
4
]
6
s0MAXr]
4
S
8
i¼lrS!_
h
S
Qa]]
8
M
h
s
6
QT`
4
U
<
QaM5q
6!4
iX5S
8
U
<
s¿QaM5q
8
MU
4
S!`IQTi
8
M
h
U!__TU
254
S
V^QaM
h
XrQ
ha476¥
LMDU
254³8
M=U
4
S
476
U¼_a`
ha4
M
4
S
QTV3S
4
QTq\Q
:r8
V
8
U
<
s
¢4
S
476
U!S
8
ijU¼_X5S
4£
Qa]¼lrV
4
lrS!_
h
SFQa]
6
U!_ÌQ
6
X
:\6!4
U(_a`

qYQﬃ`
4
Q¦U
X5S
4767¥«ª
_
¢ﬁ4

4
S7s_X5SﬀlrS!_
h
SFQa]¡]
8
M
h
]¼_Aq
4
V
896
i7_]¡l\Q¦U
89:
V
4½¢38
U
2
U
254P4
M=U
8
S
4

q\QﬀV^QaM
h
XrQ
ha4T¥
VXWZYUWts u\UgvqrbEmxw
13254
S
4
QTS
4
Q«MAXr]
:-4
S¼_a`,S
4
Q
6
_M
6¡¢)2<¢4
i
2
_A_
6!4

q\QDQ
6
U
254
X\M5q
4
S!V
<o8
M
h
V^QaM
h
X\Q
ha4
`e_aS½U
254
lrS
476
4
MU
Q¦U
8
_Mﬃ_a`p_XrS;l\QTS
QTV9V
4
Vl\S!_
h
S
Qa]¡]
8
M
h
]¼_Aq
4
V
¥
ù,ðµñráaë¦íeá=ñYæ
û
ììµöç§ìy
w
8Ã

qYQ
896¼6
U
Q
:
V
4
s
¢4
V9V

q
4
ZYM
4
qsQaM5q
8
MU
4
S
M\Q¦U
8
_MrQTV9V
<
w
L
x
Í
QaM5q

»
x
L

6
U
QaM5qYQTS!q
89Ù74
q
¥
w
898Ã

q\Q
2
Q
6
Qﬀ
4
S
:
_
6!4,6N<
M=U
Q
£
U
2
Q¦U]¡QT
476
lrS!_
h
S
Qa]
6;4
Q
6N<
U!_¡S
4
QTq|QaM5qﬃX\M5q
4
S

6
U
QaM5q
:§<
QaM
<
_M
4
`eQa]
8
V
8
QTS
¢38
U
2
V^QaM
h
XrQ
ha4766
X5i
2
Q
6
OkQ
6
iQTVIs
m
sr_aSfWr_aS!U!S
QaM
¥
w
89898Ã
¯QTV
8
qYQ¦U
4
q

q\Q
i7_]¼l
8
V
4
S
6
QTS
4
QTQ
8
V^Q
:
V
4
`e_aS%QTV^]¼_
6
U¨QTV9V0i7_]¼lYXoU
4
S%QTS!i
258
U
4
ijU
X5S
476
QaM5q_al
4
S
Q¦U
8
M
hﬃ6N<A6
U
4
]
67¥
w
8



q\Q
2
Q
6
Q
¢4
V9V

q
4
ZYM
4
q
6!<
M=U
Q
£
`e_aS0lrSFQ
h
]¡Q
6
s=QaM5q

q\Qi7_]¡l
8
V
4
S
6
QTS
4
S
47d
X
8
S
4
qﬀU!_
6
8
]¼lrV
<%89h
Mr_aS
4
QaM
<
l\S
Q
h
]¡Q
6
U
2
Q¦U3U
254j<
qr_¼M5_TU3S
4
i7_
h
M
89Ù74T¥¿13254
S
4
`n_aS
4
s
¢ﬁ4
iQaM{U
476
U3_X5S;l\S!_
h
S
Qa]
6f6
47d
X
4
M=U
8
QTV9V
<
X
6!8
M
h6
U
QaM5q\QTS!q

q\Qi7_]¡l
8
V
4
S
67¥
.PçAìµíeéã
û
ììµöç§ìy
w
8Ã

qYQ
2
Q
6
Q
¢4
V9V

q
4
ZYM
4
q
25894
S
QTS!i
2<
_a`%i7_]¡l
8
V
4
U
8
]
4 4
S!S!_aS
6
sS
X\M

U
8
]
4
4
S!S!_aS
6
s¿QaM5qS
X\M

U
8
]
4½4£
i
4
lrU
8
_M
67¥1325896
`eS
Qa]
4j¢
_aS!
896
X
6!4
`IX5V
8
M*i7V
4
QTS
V
<
q
476
i7S
89:r8
M
h
lrS
_
h
S
Qa]
tKu
4 S!S!_aS 68 M*_X5S]¼_Aq 4 V ¥
w
898Ã(132r4 V9_A_all\QTS
Qa] 4 U 4 S_a`QaM

q\Q `e_aS  V9_§_al 6 U
Q¦U 4 ] 4 M=U 896¼8 ]¼lrV 8 i 8 U!V <
q 4 i7V^QTS 4 q|QaM5q³iQaMrM5_TU :-4 ]¼_Aq 8 Z 4 q :§< U 2544£54 iXoU 8 _Mﬃ_a`U 254 V9_A_al : _§q <a¥ Â 4 S 47d X 8 S 4 U 25896 _a`b_X5S
l\QTS
QTV9V 4 V 89Ù Q : V 4 `n_aS  V9_A_al 6 U
Q¦U 4 ] 4 M=U ¥
w
89898Ã

M

q\Q h _TU!_ 6 U
Q¦U 4 ] 4 MUfiQaMrM5_TUb´!Xr]¼l¼`eS!_] _XoU 6!8 q 4 U!_
8 M 6!8 q 4 Q 6!47d X 4 M5i 4 _a` 6 U
Q¦U 4 ] 4 M=U 67¥ Â 4 S 47d X 8 S 4 U 25896 `n_aSb_X5SlYQTS
QTV9V 4 V 89Ù Q : V 46!47d X 4 M5i 4 _a` 6 U
Q¦U 4 ] 4 M=U 6
QaM5qlYQTS
QTV9V 4 V 89Ù Q : V 4 `e_aS  V9_A_al 6 U
Q¦U 4 ] 4 MU ¥
w
8  1254 q 4 `eQaXrV[U 8 M 8 U 8 QTVRaQTV^X 4 _a`Q 6 iQTV^QTS%TQTS 8 Q : V 4¼896
XrM5q 4 ZYM 4 q ¥ Â 4 S 47d X 8 S 4 U 2r896 _a`k_X5S 6!8 M h V 4 Q 6
6!89h Mr] 4 M=U;aQTS 8 Q : V 4767¥
øﬁñrìKâíîãé
û
ìKìµöçAìzy
w
8Ã
x
8 Mri 4

q\Q 6 Xrlrl-_aSNU 6 U
Q 6  8 M h s,] 4 ]¼_aS < QTV9V9_AiQ¦U 8 _MÖQaMrqq 4 QTV9V9_§iQ¦U 8 _M
_al 4 S
Q¦U 8 _M 6 QTS 4 S 47d X 8 S 4 q¼U!_ :-4¶ U 2 S 4 QTq y6 QT` 47· s 8I¥þ4T¥ soU 254j< QTS 4 S 47d X 8 S 4 q¡U!_ :-4 Q : V 4 U!_ :-4f4£o4 iX5U 4 q
8 Ml\QTSFQTV9V 4 V ¢38 U 2 _XoU 8 M=U 4 S!` 4 S 4 M5i 4T¥Ú1325896ﬃ896 M5_TUﬃM 4 i 476!6 QTS 8 V < U!SFX 4 _a`%U 2r4 ] 4 ]¼_aS < QTV9V9_§iQ¦U 8 _M
QaM5qq 4 QTV9V9_§iQ¦U 8 _M*_al 4 S
Q¦U 8 _M 6 lrS!_K 8 q 4 q :=< Q³lYX5S 4 V <©6!47d X 4 MU 8 QTV¿V^QaM h XrQ ha4T¥
w
898Ã%13254

q\QPU
Q 6 
lrS 8 _aS 8 U < ]¼_Aq 4 ViQaM :-44£ U 4 M5q 4 q U!_ØQTV9V9_ ¢ l\S 8 _aS 8 U 89476 U!_ :-4 Q 6!6!89h M 4 qU!_U 254 6 U
Q¦U 4 ] 4 M=U 6 _a`
_X5Sﬀl\QTS
QTV9V 4 V 89Ù Q : V 4³6!47d X 4 M5i 4 _a` 6 U
Q¦U 4 ] 4 M=U 6 QaM5qDU 254½8 U 4 S
Q¦U 8 _M 6 _a`3_X5Sﬀl\QTS
QTV9V 4 V 89Ù Q : V 4 `e_aS  V9_A_al
6
U
Q¦U
4
]
4
MU
¥

6!6!89h
M
8
M
h
lrS
8
_aS
8
U
89476
qr_
476
M5_TU{Q
F-4
ijUPU
254 6!4
]¡QaM=U
8
i
6
_a`U
254
lrS
Q
h
]¡Q
6
s
:
XoUP]¡Q
<
8
]¼l\S!_
4
S
X\M

U
8
]
4
l
4
S!`n_aSF]¡QaM5i
4T¥
w
89898Ã¼Í
X5Sl\QTSFQTV9V
4
V;lrS!_
h
S
Qa]]
8
M
h
]¼_Aq
4
ViQaM
:-4P8
MU
47h
S
Q¦U
4
q
¢38
U
2
U
254

q\QU
Q
6

8
M
h
]¡_§q
4
V5`n_aS¿lrS!_
:
V
4
]
6
U
2
Q¦U¿S
47d
X
8
S
4;6
_]
4
Mr_M5q
4
U
4
S
]
8
M
896
U
8
i
:-42
Q
8
_aS
¥
w
8


13254
l\QTS
QTV9V
4
V
6!4
]¡QaM=U
8
i
6
_a`R_XrSlrS
_
h
S
Qa]¡]
8
M
h
]¼_Aq
4
ViQaM
:4%8
]¼lrV
4
]
4
MU
4
q
:§<{6
U!S
Q
89h2
U!`e_aS
¢
QTS
q
U!S
QaM
6
`n_aS
]Q¦U
8
_M³_a`k_X5S3lYQTS
QTV9V
4
V
89Ù
Q
:
V
4
i7_M
6
U!S
X5ijU
68
MU!_
6
U
QaM5q\QTS
q

qYQﬀU
Q
6

8
M
h
i7_M
6
U!SFX5ijU
67¥1325896
lrS!_K
8
q
476
X
6ﬁ¢38
U
2
Q
6
8
]¼lrV
4
]
4
U
2
_Aq½_a`U
476
U
8
M
h
QaMrqP]
4
Q
6
X5S
8
M
h
U
254
l\QTSFQTV9V
4
Vl
4
S!`e_aS
]QaM5i
4
_a`_X5S
lrS!_
h
SFQa]
67¥
VXWZYUW{V |Hdd7}od7~,m(a<bv|GE9^e<zi	}Ua<~
LNMØ_XrS½l\S!_
h
S
Qa]¡]
8
M
h
]¡_§q
4
VIs)Q
6³8
M

q\QAs
4
S!S!_aS
6
QTS
4
i7V^Q
6!6!8
Z
4
qQ
6³478
U
254
S
8
V9V
47h
QTVi7_M
6
U!S
XrijU
6
s
4£
i
4
l5U
8
_MrQTV
4£54
iXoU
8
_M
6!8
U
XrQ¦U
8
_M
6
s\_aS
4
S!S
_M
4
_X
6;4£54
iXoU
8
_M
6
8
U
XrQ¦U
8
_M
67¥
û
æîæeçAé\ñYæ
0
äãì7ëµðTöáëKìzy

M
8
V9V
47h
QTVpi7_M
6
U!S
X5ijU)iQaMﬃQaM5q|](X
6
U
:-4
q
4
U
4
ijU
4
qQaMrqﬃS
4
l-_aSNU
4
q
:§<
U
254
i7_]¼l
8
V
4
S7s)V
8
Mr
4
S7s_aS{V9_QTq
4
S
¥Ý13254
S
4
`n_aS
4
sQaM
8
V9V
47h
QTV¨lrS!_
h
S
Qa]iQaMM
4

4
S
:-4©4£o4
iXoU
4
q
¥
W\_aS
4£
Qa]¼lrV
4
s
8
U
896{8
V9V
47h
QTV¨U!_ Q
6!6!89h
MÜQaM
8
MU
47ha4
S

TQTV^X
4
q
4£
lrS
476!6!8
_MU!_ÏQ*¹\_Q¦U
8
M
h¦
l-_
8
M=U{TQTS
8
Q
:
V
4
¢38
U
2
_X5UQaM
4£
lrV
8
i
8
UU
<
l
4
i7_M=
4
S
6!8
_M
¥ﬀÍ
X5S)lrS!_
h
SFQa]¡]
8
M
h
]¼_Aq
4
Vq
4
ZYM
4766!4

4
M
8
V9V
47h
QTVX
6
476
_a`
U
254
l\S
Q
h
]¡Q
6
s
¢2r8
i
2P¢4
V^Q
:-4
V#L
¥9t
U
2
S!_X
h2
L
¥ÇÑ
`e_aS;`IXoU
X5S
4
S
4
`
4
S
4
M5i
4T¥

÷áçë¦íeä-ãñæ

÷ç§á§öë¦íeä-ãy

M
4£
i
4
l5U
8
_MrQTV
4£o4
iXoU
8
_M
6!8
U
XrQ¦U
8
_M QTV
¢
Q
<o6
SFQ
896!476
Q
6
l
4
i
8
Z
4
q
lrS
4
q
4
ZYM
4
q
4£
i
4
l5U
8
_M
¥(132r4¨4£
i
4
l5U
8
_M©lrS
_al\Q
h
Q¦U
476
U!_PU
254
_XoU
4
S
]¡_
6
UlrS!_
h
S
Qa] _aS)U
Q
6

4£54
iX

U
8
_M-soXrM5V
476!6R8
U
8964£
lrV
8
i
8
U!V
<¡2
QaM5qrV
4
q
¥
Wr_aS
4£
Qa]¼l\V
4
sU
254
lrS
4
q
4
ZYM
4
q
m
_M
6
U!SFQ
8
MU ®S
S!_aS
4£
i
4
lrU
8
_M
896
S
Q
896!4
q
8
`;QaM«QTS
S
Q
<Ì8
Mrq
4£Ì896
_X5U¨_a`;S
QaM
ha4T¥ Í
X5S¨lrS!_
h
S
Qa]]
8
M
h
]¡_§q
4
V0qr_
476
M5_TU(q
4
ZYM
4
QaM
<
M
4j¢4£
i
4
l5U
8
_MrQTV
4£o4
iXoU
8
_M
6!8
U
XrQ¦U
8
_M
6¥ﬀª
_
¢4

4
S7sRQaM
8
]¼l\V
4
]
4
M=U
Q¦U
8
_M©]¡Q
<
i
2
_A_
6!4
U!_
2
QaM5qrV
4
}T~
6 _] 4 _a`U 254 M 4j¢ 4 S!S!_M 4 _X 64£54 iXoU 8 _M 6!8 U
XrQ¦U 8 _M 6:=< S
Q 896!8 M h QaM 4£ i 4 l5U 8 _M#sQ 6 q 476 i7S 89:-4 q 8 M
x
4 ijU 8 _M|Ä ¥ ÒA¥

ðµðµäãçAäöì

÷ç§á§öë¦íeä-ãy
132r4(:-42 Q 8 _aS%_a`ﬁQaM 4 S!S
_M 4 _X 6,4£54 iXoU 8 _M 6
8 U
XrQ¦U 8 _M 896 XrMrq 4 ZYM 4 q ¥
13254 l\S!_ h S
Qa]]Q < U 4 S
] 8 MrQ¦U 4 Q : M5_aS
]¡QTV9V < sAi7_MU 8 MAX 4;4£54 iXoU 8 _M-soS
Q 896!4 QaM 4£ i 4 lrU 8 _M-sA_aS 6 X 6 l 4 M5q
¢38 U 2 _X5U0U 4 S
] 8 M\Q¦U 8 _M ¥ Wr_aS 4£ Qa]¼lrV 4 s§U 254;4£54 iXoU 8 _M_a`-Q,lrS!_ h S
Qa] 896¿4 S!S!_M 4 _X 68 ` 8 U¿Q¦UNU 4 ]¼l5U 6 U!_
4 aQTV^XrQ¦U 4 QaM XrM5q 4 ZM 4 q 6 iQTV^QTSTQTS 8 Q : V 4T¥ﬀÍ XrS)l\S!_ h S
Qa]¡] 8 M h ]¡_§q 4 Vpq 4 ZYM 476)6
8¤£ M 4j¢ 4 S!S!_M 4 _X 6
4£54 iXoU 8 _M 6
8 U
XrQ¦U 8 _M 6 s ¢)258 i 2P¢4 V^Q :-4 V® ¥9t U 2 S!_X h2 ® ¥ v `e_aS;`eX5U
X5S 4 S 4 ` 4 S 4 M5i 4T¥
VXWZYUW X^XnE^axiZm(fm(a<bŁHm%dm(f	f	^f!X^m(aUi.~
13254P6!4 ]QaMU 8 i 6 _a`QlrS!_ h S
Qa]] 8 M h M5_TU
Q¦U 8 _M 896 Q q 4 ZYM 8 U 8 _M*_a`;U 2r4 ] 4 QaM 8 M h _a`QTV9VU 254 V 47h QTV
lrS!_ h SFQa] 6 QTV9V9_ ¢4 q :§< U 254 M5_TU
Q¦U 8 _M ¥

M ¶ _al 4 S
Q¦U 8 _MrQTV 6
4 ]¡QaM=U 8 i 6!· q 4 ZYM 476 U 254 ] 4 QaM 8 M h _a`
lrS!_
h
SFQa]
6;8
M{U
4
S
]
6
_a`pU
25478
S
8
MU
4
S
lrS
4
U
Q¦U
8
_M
:=<
QaM|Q
:r6
U!S
QTijU]¡QTi
2r8
M
4T¥ﬁ12
S!_X
h2
_X5UfU
25896
U
2r476!896
s
¢4
X
6!4
U
254
U
4
S
]
¶!6!47d
X
4
MU
8
QTV
6!4
]QaMU
8
i
6
·
U!_«]
4
QaM QaM _al
4
SFQ¦U
8
_MrQTV
6
4
]¡QaM=U
8
i
6¡8
M
¢258
i
2
U
254
Q
:r6
U!SFQTijU]QTi
258
M
4
]¡Q
8
M=U
Q
8
M
6
Q
6!8
M
h
V
4
U
2
S
4
QTq_a`Ri7_M=U!S!_aV
8
M{U
254¨8
MU
4
S
lrS
4
U
4
q lrS!_
h
S
Qa]{sYQaM5q|U
254
U
4
S
]
¶
l\QTSFQTV9V
4
V
6!4
]¡QaM=U
8
i
6!·
U!_¼]
4
QaMPQaMP_al
4
S
Q¦U
8
_MrQTV
6
4
]¡QaM=U
8
i
6f8
M
¢258
i
2
U
254
Q
:r6
U!S
QTijU3]¡QTi
258
M
4
]¡Q
<
]Q
8
MU
Q
8
MÜ](XrV[U
8
lrV
4
U
2
S
4
QTq
6
_a`¨i7_M=U!S!_aV
8
MU
2548
M=U
4
S!lrS
4
U
4
ql\S!_
h
S
Qa]
¥
W\_aS
4£
Qa]¼lrV
4
s,Q
i7_M=
4
MU
8
_MrQTVﬁ_al
4
S
Q¦U
8
_MrQTV
6
4
]¡QaM=U
8
i
6
`n_aS¨Q
6!47d
X
4
MU
8
QTV
8
]¼l
4
S
Q¦U
8

4
V^QaM
h
XrQ
ha4
s
6
X5i
2
Q
6
Wr_aSNU!SFQaM-s
ORQ
6
iQTVIs
m
s
m3¾,¾
s5_aS

q\Q
¢38
U
2
_XoUfU
Q
6

8
M
h
s
¢
_X5V9q
:-4
Q
6!47d
X
4
M=U
8
QTV
6!4
]¡QaM=U
8
i
67¥

i7_M=
4
MU
8
_MrQTV
_al
4
S
Q¦U
8
_MrQTV
6
4
]¡QaM=U
8
i
6
`n_aSQ](XrV[U
8
U
2
S
4
QTq
4
q{M5_TU
Q¦U
8
_M#s
6
X5i
2
Q
6
m
x
Ops

q\Q(U
Q
6

8
M
h
s\_aS3Q(U
2
S
4
QTq
V
89:
S
QTS
<
w
4T¥þho¥
sO0U
2
S
4
QTq
6F
s
¢
_X5V9q
:-4
Qﬀl\QTS
QTV9V
4
V
6!4
]¡QaM=U
8
i
67¥
VXWZYUWt ^.\E}bŁ}oK^.acihiZ}Ua
Â
4
q
4
ZYM
4
U
254ﬃ6!<
M=U
Q
£
_a`,_X5S½lrS
Q
h
]Q
6
X
6!8
M
h
U
2r4|6
Qa]
4
M5_TU
Q¦U
8
_MØU
2
Q¦U
896
X
6!4
q
8
MÏU
2r4

q\Q
V^QaM
h
XrQ
ha4
q
4
ZM
8
U
8
_M[ Ä-\][
v
\
¥
LNM{U
25896
M5_TU
Q¦U
8
_M-s
8
U
4
]
64
Mri7V9_
6!4
q
8
M
6!d
XrQTS
4¨:
S
QTiF
4
U
6
QTS
4
_alrU
8
_MrQTV
¥
LNM{QTV9V_TU
254
SS
476
l
4
ijU
6
s5U
254,6!<
M=U
Q
£
_a`pU
254
lrS
Q
h
]¡Q
6f896
U!S
8

8
QTV
¥
Â
4
q
4
ZYM
4
U
254{6!47d
X
4
M=U
8
QTV3QaM5ql\QTSFQTV9V
4
V
6!4
]¡QaM=U
8
i
6
_a`)_X5SlrS
_
h
S
Qa]¡]
8
M
h
]¡_§q
4
VX
6!8
M
h
QaM
8
M5`e_aS
]¡QTV
¢
S
8
UNU
4
Mq
476
i7S
8
l5U
8
_M©S
Q¦U
254
S,U
2
QaMQ³`e_aS
]¡QTVRq
4
ZYM
8
U
8
_MX
6
8
M
h
Q{]¡Q¦U
254
]Q¦U
8
iQTV]¼_Aq
4
V
¥
1325896%896
U
254
QTlrl\S!_QTi
2
U
QT
4
M
8
M U
254
lrS
8
]¡QTS
<
q
4
ZYM
8
U
8
_M
6
_a`fQTV^]¼_
6
U¨QTV9Vl_alYX5V^QTSlrS!_
h
S
Qa]]
8
M
h
M5_TU
Q¦U
8
_M
6
s
8
Mri7V^X5q
8
M
h

q\Q
¥
Â
4
X
6
4
U
254¨6
Qa]
4
U
4
S
]
8
M5_aV9_
hT<
Q
6
U
2
Q¦UX
6!4
q
8
M{U
2r4

q\Q¡V^QaM
h
XrQ
ha4
q
4
ZYM
8
U
8
_M
¥
LM
m
2
QTl5U
4
S
ý
s
¢254
S
4³¢4
l\S!_
4
U
254{47d
X
8
aQTV
4
M5i
4
_a`U
2r4
l\QTS
QTV9V
4
V
6!4
]QaMU
8
i
6
QaM5q
6!47d
X
4
M=U
8
QTV
6!4
]QaMU
8
i
6
s
¢ﬁ4
QTS
4
]¼_aS
4
lrS
4
i
896!4
Q
:
_XoU;U
2546!4
]QaMU
8
i
6
_a`blYQTS
QTV9V
4
V
4£54
iXoU
8
_M
¥
132r4©8
MU
4
M=U
8
_M_a`¨U
25896
U
25476
896{896
M5_TU³U!_Ïl\S!_
8
q
4
Q*V^QaM
h
XrQ
ha4
q
4
ZYM
8
U
8
_Mq\_§iXr]
4
MU³`e_aSﬃQ
l\QTS
QTV9V
4
V
4£
U
4
M
6!8
_M _a`

qYQ
¥

q\Q
896³6
8
]¼lrV
<
QDi7_M=
4
M
894
M=U
:
Q
6!896
`e_aSPq
476
i7S
89:r8
M
h
_XrS
ha4
M
4
S
QTV
l\QTS
QTV9V
4
VplrS!_
h
SFQa]¡]
8
M
h
]¡_§q
4
VQaM5q|]
4
U
2
_Aqr_aV9_
hT<a¥f13254
S
4
`e_aS
4
s
¢4
q\_M5_TU
4£
lrV
8
i
8
U!V
<
q
896
iX
6!6
U
254
}§t
8 ]¼l\V 8 iQ¦U 8 _M 6 _a`kU 2r4%8 M=U 4 S
QTijU 8 _M _a`R_X5S)lrS!_ h S
Qa]] 8 M h ]¼_Aq 4 V ¢8 U 2{4  4 S <

q\Q y6 l 4 i 8 Z\i¨` 4 Q¦U
XrS 4T¥
1 _,qr_ 6 _ ¢ _X5V9q :4 U 4 q 8 _X 6 `e_aS]¼_ 6 U0_a`_XrS0S 4 QTq 4 S 6 QaM5q¡QTqrqM5_TU 258 M h U!_(QTi 25894  8 M h U 2r4 l\X5S!l-_ 6!4
_a`pU 25896 U 25476
8967¥
VXWZYUW{ ^.acihiZ}Ua}oJ^~zd7i1iZ}Uac~
13254 lrSFQ h ]¡Q 6f8 M³_X5SflYQTS
QTV9V 4 VlrS
_ h S
Qa]¡] 8 M h ]¡_§q 4 V#QTS 46 X : ´ 4 ijUfU!_¡Q 6!4 U3_a`pS 476 U!S 8 ijU 8 _M 6 i 2 _ 6
4 M
U!_ 4 M 6 X5S 4 U 2 Q¦U 4£54 iXoU 8 _MQTi7i7_aS!q 8 M h U!_ÏU 254 l\QTS
QTV9V 4 V 6
4 ]¡QaM=U 8 i 6ﬃ896{47d X 8 aQTV 4 MU|U!_ 4£o4 iX5U 8 _M
QTi7i7_aS!q 8 M h U!_¼U 2r4,6 U
QaM5q\QTS
q 6!47d X 4 M=U 8 QTV 6!4 ]QaMU 8 i 67¥ z|_ 6 U_a`pU 254 S 476 U!S 8 ijU 8 _M 6 QTS 4 q 4 ZYM 4 q 8 M{U 254
i7_M=U 4£ Uﬀ_a`ﬁU 254¼6!47d X 4 M=U 8 QTV 6!4 ]QaMU 8 i 67¥Pª _ ¢4  4 S7s 8 M
x
4 ijU 8 _MDÄ ¥ÇÀ QaM5q
x
4 ijU 8 _M«Ä ¥ v{¢ﬁ4 q 476 i7S 89:-4
U ¢ _S 476 U!S 8 ijU 8 _M 6 U 2 Q¦Uﬃ]ﬀX 6 U :4 q 4 ZYM 4 q 8 MÛU 254 i7_M=U 4£ U{_a`%U 254 l\QTS
QTV9V 4 V 6!4 ]QaMU 8 i 67¥ 1325896P896
XrM5`e_aSNU
XrM\Q¦U 4{:-4 iQaX 6!4ﬃ8 U³] 4 QaM 6 U 2 Q¦UPS 4 Q 6 _M 8 M hÌ8 M U 254 i7_M=U 4£ U³_a`U 254 l\QTS
QTV9V 4 V 6!4 ]QaMU 8 i 6½896
S 47d X 8 S 4 q(U!_ 6
2 _ ¢ U 2 Q¦URU 25476!4 S 476 U!S 8 ijU 8 _M 6 QTS 4ﬁ6 Q¦U 896 Z 4 q ¥ Wr_aSNU
X\MrQ¦U 4 V < s=U 254 S 4 QTS 46 V 89h2 U!V <6 U!S
_M ha4 S

4
S
6!8
_M
6
_a`oU
254
U
¢
_S
476
U!S
8
ijU
8
_M
6
U
2
Q¦UpiQaM
:-4
q
4
ZYM
4
q
8
M%U
254
i7_MU
4£
UR_a`oU
2546!47d
X
4
M=U
8
QTV
6
4
]¡QaM=U
8
i
67¥
13254
S
4
`n_aS
4
s
8
M¡]¡_
6
UiQ
6!476
s
6!47d
X
4
M=U
8
QTVYS
4
Q
6
_M
8
M
h
iQaM
:-4
X
6!4
qU!_
6
2
_
¢
U
2
Q¦U¿U
254
lrSFQ
h
]¡Q
606
Q¦U
896
`
<
U
254
S
476
U!S
8
ijU
8
_M
67¥
VXWZYUWt ^}odzg}Xb<^f
13254
]¼_Aq
4
VU
2
Q¦U
¢ﬁ4
q
4
ZYM
4½896
Q
6
2
QTS
4
q

]
4
]¼_aS
<
l\QTS
QTV9V
4
Vfl\S!_
h
S
Qa]¡]
8
M
h
]¡_§q
4
V
¥

V9VﬁlYQTS
QTV9V
4
V
U
2
S
4
QTq
66
2
QTS
4
QTi7i
476
6
U!_½Q
6!8
M
h
V
4
V9_
ha8
iQTV0QTqrqrS
476
66
lYQTi
4T¥)132r4%6
Qa]
4

8
M5q|_a`¿]
4
]¼_aS
<
]¡_§q
4
V
896
lrS!_K
8
q
4
q
:§<
U
2r436
U
QaM5qYQTS!q

q\QU
Q
6

8
M
h
]¼_Aq
4
V\QaM5q
:=<
U
2
S
4
QTqV
89:
S
QTS
89476ﬁ6
X5i
2
Q
6
O0U
2
S
4
QTq
67¥k13254
lrS!_
h
SFQa]¡]
8
M
h
]¼_Aq
4
Vp]¡Q
<:-4¨8
]¡lrV
4
]
4
M=U
4
q|_MU!_al©_a`ﬁQ
6N<A6
U
4
]
8
M
¢258
i
2
QTV9VRlrS
_§i
476!6
_aS
6ha4
M

X
8
M
4
V
<{6F2
QTS
4
XrM
8
`n_aS
] QTi7i
476!6
U!_½Q
6!8
M
h
V
4
]
4
]¼_aS
<½6N<o6
U
4
]
¥

V[U
4
S
MrQ¦U
8

4
V
<
s#U
2r4%6
2
QTS
4
q

]
4
]¡_aS
<
lrS!_
h
SFQa]¡]
8
M
h
]¡_§q
4
V5]Q
<¨:-4f8
]¡lrV
4
]
4
M=U
4
qQ
6
QV^Q
<4
Sﬁ_MﬀU!_al¼_a`-Ql
2=<o6!8
iQTV9V
<
q
896
U!S
89:
X5U
4
q¼]
4
]

_aS
<ﬃ25894
SFQTS!i
2=<{¢38
U
2
M5_M

XrM
8
`n_aS
]Å]
4
]¼_aS
<
QTi7i
476
6
]
4
i
2
QaM
896
]
67¥
LNM{U
2r896
U
25476
896
s
¢4
q
896
iX
6!6
U
254
l
4
S!`e_aS
]¡QaM5i
4896!6
X
476
Q
6!6
_Ai
8
Q¦U
4
q
¢38
U
2³:
_TU
2P8
]¼lrV
4
]
4
MU
Q¦U
8
_M{lrV^Q¦U!`n_aSF]
67¥
hWfe 
"	 
	F0?¼
	+$¨	ﬁ&('	¼.R	 ! $, -; -	+	ﬁ, -/É 3+
VXWtsWZY gEaUzm

ORQTS
QTV9V
4
V
89Ù
Q
:
V
4
x
47d
X
4
M5i
4
l\S
Q
h
]¡Q
896
QTlrlrV
894
q©U!_Q
6!47d
X
4
M5i
4
_a`
6
U
Q¦U
4
]
4
MU
6
U!_
8
M5q
8
iQ¦U
4
U
2
Q¦U
U
254¨6
U
Q¦U
4
]
4
M=U
6
iQaM
:-4,4£54
iXoU
4
q Q
6
lYQTS
QTV9V
4
VU
2
S
4
QTq
67¥;13254
`n_aS
] _a`0Q¼ORQTS
QTV9V
4
V
89Ù
Q
:
V
4
x
47d
X
4
M5i
4
lrS
Q
h
]Q
896
Q
6
`e_aV9V9_
¢67º
}a}
£½¾¿ÀÁ¾øù²³Í]²¬«È«®­Z«®¨®â²¬ú«È­ §­Xýî-­©áZ­¬»
 Z¡ Z¢#£¢¥¤¦ 
§§§
 Z¡ Z¢#£¢¥¤¦ 

ORQTS
QTV9V 4 V 89Ù Q : V 4
x
47d X 4 M5i 4 lrS
Q h ]Q 896 QTV9V9_ ¢4 qﬀ_M5V <,8 ]¡] 4 q 8 Q¦U 4 V < lrS 4 i 4 q 8 M h Q 6!47d X 4 M5i 4 _a` 6 U
Q¦U 4
] 4 M=U 67¥R132546!47d X 4 M5i 4 _a` 6 U
Q¦U 4 ] 4 M=U 6896 S 4 ` 4 S!S 4 q¼U!_ﬀQ 6 Q¨l\QTS
QTV9V 4 V 89Ù Q : V 46!47d X 4 M5i 4 _a` 6 U
Q¦U 4 ] 4 M=U 67¥
VXWtsWts n<¨m%dzgP}oKz\<^lxzm(a<bEm%d7b©X^XnE^axiZm(fJ^lm(axi	.~
13254©6
47d X 4 M=U 8 QTV 6!4 ]QaMU 8 i 6 _a`(QÏl\QTS
QTV9V 4 V 89Ù Q : V 4D6!47d X 4 M5i 4 _a` 6 U
Q¦U 4 ] 4 M=U 6ﬃ896 U 2546 Qa] 4 Q 6 U 254
6 U
QaM5qYQTS!q 6
47d X 4 M=U 8 QTV 6!4 ]¡QaM=U 8 i 6 _a`%Q 6!47d X 4 M5i 4 _a` 6 U
Q¦U 4 ] 4 M=U 67¥ ® £54 iXoU 8 _M _a`%Q 6!47d X 4 M5i 4 _a`
6 U
Q¦U 4 ] 4 MU 6 i7_M 6!896 U 6 _a`3U 254³4£54 iXoU 8 _MØ_a`3U 2r4³8 M5q 8  8 q\XrQTV 6 U
Q¦U 4 ] 4 MU 68 M 6 X5i7i 476!6
8 _MÏXrM=U 8 VfU 254
4£54 iXoU 8 _M_a`QTV9VkU 2546 U
Q¦U 4 ] 4 MU 6,896 i7_]¼lrV 4 U 4 _aS%Q½U!SFQaM 6 ` 4 S_a`¿i7_M=U!S!_aV0_XoU,_a`¿U 2546!47d X 4 M5i 4 _a`
6
U
Q¦U
4
]
4
MU
6
U
QT
476
lrV^QTi
4T¥
L U
896f8
V9V
47h
QTV`e_aS3Q
h
_TU!_
6
U
Q¦U
4
]
4
M=UfU!_U!S
QaM
6
`
4
Sfi7_M=U!S!_aV
8
M=U!_¡Q
6!47d
X
4
M5i
4
_a`
6
U
Q¦U
4
]
4
M=U
67¥
1
S
QaM
6
`
4
S_a`¿i7_M=U!S!_aVR_XoU_a`Q
6!47d
X
4
M5i
4
_a`
6
U
Q¦U
4
]
4
MU
6
iQaM
:4
iQaX
6!4
q
:=<º
w
8Ã)4£54
iXoU
8
_M©_a`
QaM
4£58
U
6
U
Q¦U
4
]
4
M=U7sYS
4
U
XrS
M
6
U
Q¦U
4
]
4
MU7s_aS
h
_TU!_
6
U
Q¦U
4
]
4
MU
¢38
U
258
M³U
2r4%6!47d
X
4
M5i
4
_a`
6
U
Q¦U
4
]
4
M=U
6
s
_aS
w
898Ã
U
254
S
Q
896!8
M
h
_a`QaM
4£
i
4
l5U
8
_M
¢38
U
258
M¡U
2546!47d
X
4
M5i
4
_a`
6
U
Q¦U
4
]
4
MU
6¥
°
4
iQaX
6!4
_a`-U
254
S
476
U!S
8
i

U
8
_M
6
q
476
i7S
89:-4
q
8
M©U
254
x
4
ijU
8
_M*Ä
¥Ç}§¥
ÄAsQ{U!S
QaM
6
`
4
S¨_a`fi7_MU!S
_aV¿_XoU(_a`;Q{l\QTSFQTV9V
4
V
89Ù
Q
:
V
4³6!47d
X
4
M5i
4
_a`
6
U
Q¦U
4
]
4
M=U
6
iQaM _M5V
<:-4
iQaX
6!4
q
:§<
U
254
S
Q
896!8
M
h
_a`QaM
4£
i
4
l5U
8
_M
¢38
U
258
MU
254{6!47d
X
4
M5i
4
_a`
6
U
Q¦U
4
]
4
MU
67¥
VXWtsW{V ª^~
zd7i1zi	}Ua<~
LNMP_aS!q
4
S;`e_aSfU
254
l\QTSFQTV9V
4
V
6!4
]¡QaM=U
8
i
6
U!_
:-447d
X
8
TQTV
4
M=U3U!_ﬀU
2r46
U
QaM5q\QTS!q
6!47d
X
4
MU
8
QTV
6
4
]¡QaM=U
8
i
6
sYQ
l\QTS
QTV9V
4
V
89Ù
Q
:
V
4¼6!47d
X
4
M5i
4
_a`
6
U
Q¦U
4
]
4
MU
68966
X
:
´
4
ijU)U!_½U
254ﬀ6
U
QaM5q\QTS
q|S
476
U!S
8
ijU
8
_M
6
_M©Q
6!47d
X
4
M5i
4
_a`
6
U
Q¦U
4
]
4
M=U
6
sbl\V^X
6
Q
6
]¡QTV9VRMAXr]
:4
S_a`QTqrq
8
U
8
_MrQTVRS
476
U!S
8
ijU
8
_M
6
spq
476
i7S
89:-4
q
:-4
V9_
¢%¥(132r476!4
QTq

q
8
U
8
_MrQTVbS
476
U!S
8
ijU
8
_M
6
QTS
4
U
254%6
Qa]
4
Q
6
_aS)QaMrQTV9_
h
_X
6
U!_¡U
254
QTqrq
8
U
8
_MrQTVS
476
U!S
8
ijU
8
_M
6
_M|QlYQTS
QTV

V
4
V
89Ù
Q
:
V
4
`n_aS

V9_A_al
6
U
Q¦U
4
]
4
M=U7sYq
476
i7S
89:4
q
8
M
x
4
ijU
8
_MﬃÄ
¥
Ä
¥
Ä
¥
3ç§ì7ë¦ð¦íeáaëTíeäãìäãØøﬁðµñYãìôyçoðä\ô
0
äãYëµðµäæy
g
L U
8968
V9V
47h
QTV`n_aS½QaM
4£58
U
6
U
Q¦U
4
]
4
MU7s;S
4
U
X5S
M
6
U
Q¦U
4
]
4
MU7s_aS
h
_TU!_
6
U
Q¦U
4
]
4
M=U¡U!_ÌU!S
QaM
6
`
4
S
i7_M=U!S!_aVb_XoU3_a`kQl\QTS
QTV9V
4
V
89Ù
Q
:
V
4(6!47d
X
4
M5i
4
_a`
6
U
Q¦U
4
]
4
MU
67¥
w
L
¥9tµ
g
L U
896|8
V9V
47h
QTV%`e_aS|Q
h
_TU!_
6
U
Q¦U
4
]
4
M=U{U!_ÏU!SFQaM
6
`
4
S{i7_MU!S
_aV
:-4
U
¢474
MU
254Ì6
U
Q¦U
4
]
4
M=U
6
_a`Q
lYQTS
QTV9V
4
V
89Ù
Q
:
V
4(6!47d
X
4
M5i
4
_a`
6
U
Q¦U
4
]
4
M=U
67¥
w
L
¥Ç}a
} Ä
3ç§ì7ë¦ð¦íeáaëTíeäãìäã	ùñ\ðµç§èl«,ñ\ðTíeñ\ïpæeçAìzy
g
L U 8964 S!S
_M 4 _X 6 `n_aS_M 4¨6 U
Q¦U 4 ] 4 M=U_a`0Q¡l\QTSFQTV9V 4 V 89Ù Q : V 46!47d X 4 M5i 4 _a` 6 U
Q¦U 4 ] 4 M=U 6 U!_PQ 6
6!89h M
Q ]ﬀXoU
Q : V 4 TQTS 8 Q : V 4 U 2 Q¦U 896 Q 6
6!89h M 4 q*_aS 4 TQTV^XrQ¦U 4 q :§< QaM5_TU 2r4 S 6 U
Q¦U 4 ] 4 M=Uﬀ_a`;U 254P6 Qa] 4
lYQTS
QTV9V 4 V 89Ù Q : V 4(6!47d X 4 M5i 4 _a` 6 U
Q¦U 4 ] 4 M=U 6 sX\M5V 476!6 U 2 _ 6!4 QTijU 8 _M 6 QTS 4,6N< M5i 2 S
_M 89Ù74 q ¥
w
® ¥9tµ
g
x
8 ] 8 V^QTS!V < s 8 U 896p4 S
S!_M 4 _X 6 `n_aSp_M 4ﬁ6 U
Q¦U 4 ] 4 M=Uk_a`\Q3lYQTS
QTV9V 4 V 89Ù Q : V 4f6!47d X 4 M5i 4 _a` 6 U
Q¦U 4 ] 4 M=U 6 U!_
q 4 QTV9V9_§iQ¦U 4 QaM < q < MrQa] 8 iQTV9V <§ QTV9V9_§iQ¦U 4 qaQTS 8 Q : V 4 U 2 Q¦U 896 Q 6!6
89h M 4 q¼_aS 4 aQTV^XrQ¦U 4 q :§< QaMr_TU 254 S
6 U
Q¦U 4 ] 4 M=U)_a`pU 254¨6 Qa] 4 lYQTS
QTV9V 4 V 89Ù Q : V 4(6!47d X 4 M5i 4 _a` 6 U
Q¦U 4 ] 4 MU 6 sXrM5V 476
6 U 2 _ 6!4 QTijU 8 _M 6 QTS 4
6!< M5i 2 S!_M 89Ù74 q ¥
w
® ¥Ç}a
1325476
4 U ¢ _¡S 476 U!S 8 ijU 8 _M 6 QTS 4 q 476 i7S 89:-4 q 8 M{]¡_aS 4 q 4 U
Q 8 V 8 M
x
4 ijU 8 _MﬃÄ ¥ÇÀ§¥
3ç§ì7ë¦ð¦íeáaëTíeäãìäã

÷á=çë¦íeäã­¬{ñYãèRæîíîãéUy
g
L U
896¿4
S!S!_M
4
_X
6
U!_¨]QT
4
Qi
2
_
8
i
4:
Q
6!4
q¡_M¼U
254

8
M5q¼_a`
4£
i
4
l5U
8
_MU
2
Q¦U
896
lrS!_al\Q
h
Q¦U
4
q½_XoU
_a`RQlYQTS
QTV9V
4
V
89Ù
Q
:
V
4%6
47d
X
4
Mri
4
_a`
6
U
Q¦U
4
]
4
M=U
6
U
2
Q¦U3U
4
S
]
8
MrQ¦U
47634£
i
4
l5U
8
_M\QTV9V
<a¥
w
®
¥
Ä

g
L U
896ﬁ4
S!S!_M
4
_X
6
U!_
4
TQTV^X\Q¦U
4
_aSﬁQ
6!6!89h
M½i
4
SNU
Q
8
M¡TQTS
8
Q
:
V
476
QT`ÃU
4
SQ,l\QTSFQTV9V
4
V
89Ù
Q
:
V
46!47d
X
4
M5i
4
_a`
6
U
Q¦U
4
]
4
M=U
6
U
2
Q¦U;U
4
SF]
8
MrQ¦U
476;4£
i
4
l5U
8
_MrQTV9V
<a¥1325896
S
476
U!S
8
ijU
8
_M
896
q
476
i7S
89:-4
q
8
M{]¡_aS
4
q
4
U
Q
8
V
8
M
x
4
ijU
8
_M|Ä
¥ vA¥
w
®
¥þý=
VXWtsW |®Xn<iZ¯m(f	^ax°Gm%dm(ffZ^f±^m(axzi.~

l\QTS
QTV9V
4
V
89Ù
Q
:
V
4(6!47d
X
4
M5i
4
_a`
6
U
Q¦U
4
]
4
MU
6)2
Q
6
U
254
`e_aV9V9_
¢38
M
h
l\QTS
QTV9V
4
V
6!4
]¡QaM=U
8
i
67º
g
LNM
8
U
8
Q¦U
8
_MD_a`ﬁU
254¡4£54
iXoU
8
_M«_a`;Q³l\QTS
QTV9V
4
V
89Ù
Q
:
V
4½6
47d
X
4
Mri
4
_a`
6
U
Q¦U
4
]
4
M=U
6
i7_M
6!896
U
6
_a`U
254
8
M
8
U
8
Q¦U
8
_M _a`kU
254%4£54
iXoU
8
_M_a`
4
QTi
26
U
Q¦U
4
]
4
MUQ
6
Q
6!4
l\QTS
Q¦U
4
l\QTS
QTV9V
4
VbU
2
S
4
QTq|_a`Ri7_MU!S
_aV
¥
1254
_aS!q
4
S
8
M
¢258
i
2
U
254,4£54
iXoU
8
_M{_a`pU
2546
U
Q¦U
4
]
4
MU
689638
M
8
U
8
Q¦U
4
q
896
XrMrq
4
ZYM
4
q
¥
g
L`
4£o4
iXoU
8
_Mﬃ_a`pQTV9V-U
2r46
U
Q¦U
4
]
4
M=U
6
U
4
S
]
8
MrQ¦U
476
M5_aSF]¡QTV9V
<
s
4£o4
iX5U
8
_Mﬃ_a`bU
254
l\QTS
QTV9V
4
V
89Ù
Q
:
V
4
6
47d
X
4
Mri
4
_a`
6
U
Q¦U
4
]
4
M=U
6
U
4
S
]
8
MrQ¦U
476
M5_aSF]¡QTV9V
<a¥
g
L`
4£o4
iXoU
8
_Mﬃ_a`b_M
4
_a`U
2546
U
Q¦U
4
]
4
M=U
6
U
4
S
]
8
MrQ¦U
476;4£
i
4
l5U
8
_MrQTV9V
<
s
4£54
iXoU
8
_M|_a`U
2r4
_TU
254
S
6
U
Q¦U
4
]
4
M=U
6)896
Q
:
_aSNU
4
q|QaM5q
4£o4
iX5U
8
_M|_a`kU
2r4
l\QTS
QTV9V
4
V
89Ù
Q
:
V
4¨6!47d
X
4
M5i
4
_a`
6
U
Q¦U
4
]
4
M=U
6
U
4
S

]
8
MrQ¦U
476;4£
i
4
l5U
8
_MrQTV9V
<a¥13254

8
M5q{_a`
4£
i
4
lrU
8
_M{U
2
Q¦U
896
lrS!_al\Q
h
Q¦U
4
q
896
XrMrq
4
ZYM
4
q
¥
L`QTV9V¿_a`U
254
S
476
U!S
8
ijU
8
_M
6
QTS
4¡6
Q¦U
896
Z
4
q#s
4£o4
iX5U
8
_M«_a`fQﬃl\QTS
QTV9V
4
V
89Ù
Q
:
V
4P6!47d
X
4
M5i
4
_a`
6
U
Q¦U
4
]
4
M=U
6
QTi7i7_aS!q
8
M
h
U!_|U
2r896
lYQTS
QTV9V
4
V
6!4
]¡QaM=U
8
i
689647d
X
8
TQTV
4
M=UU!_
4£o4
iX5U
8
_MÏQTi7i7_aS!q
8
M
h
U!_U
254P6
U
QaMrq\QTS!q
6!47d
X
4
M=U
8
QTV
6!4
]QaMU
8
i
67¥
}¦ý
VXWtsWt |Gm(cfZ^~
13254 `e_aV9V9_ ¢8 M h¡896 Q 6!8 ]¼lrV 44£ Qa]¼lrV 4 _a`RQlYQTS
QTV9V 4 V 89Ù Q : V 4%6
47d X 4 Mri 4 _a` 6 U
Q¦U 4 ] 4 M=U 67º
÷¦¥¿µì¹
£8½¾¿ÀÁ¾øù²¬Í¢²#«®«®­Z«®¨ÈâX²¬ú-«®­ §­ýî-­X©áf­³»
B
ä ö ¬»
C ä öS¼-»
¥¹Ü»
13254 `e_aV9V9_ ¢38 M h `eX\M5ijU 8 _M 896{8 V9V 47h QTV
w
 8 _aV^Q¦U 476 S 476 U!S 8 ijU 8 _M L ¥9tµ s :-4 iQaX 6!4 U 254 S 4 U
XrS
M 6 U
Q¦U 4 ] 4 M=U
U!S
QaM 6 ` 4 S 6 i7_MU!S!_aVb_XoU;_a`pU 254 l\QTS
QTV9V 4 V 89Ù Q : V 4¨6!47d X 4 M5i 4 _a` 6 U
Q¦U 4 ] 4 MU 6º
ØÇÝ¹8Û¬ µ¸Ö6¹&²­Í]± ³­áZ´Ä±³Í9½¥ Ý8½¹,³­áZ´Ä±Í¶µì·
´
­Ã¢î-«®´ä(³­áZ´Ä±³Í»
÷¦¥¿µì¹
£8½¾¿ÀÁ¾øù²¬Í¢²#«®«®­Z«®¨ÈâX²¬ú-«®­ §­ýî-­X©áf­³»
´
­Ã¢î-«®´ZÑ
B
ä ö4ñ»
´
­Ã¢î-«®´ZÑ C
ä ö4ñ»
´
­Ã¢î-«®´ZÑµ²Cä ö%ñ»
½¥³ XÝ$½¹
´
­Ã¢î-«®´Z»
¥¹Ü&²­XÍÄ± ³­Xáf´Ä±ÍZ»
L`
D
QaM5qFQTS
4
]ﬀXoU
Q
:
V
4
TQTS
8
Q
:
V
476
s
4£o4
iXoU
8
_M_a`,U
254
`e_aV9V9_
¢38
M
h
lYQTS
QTV9V
4
V
89Ù
Q
:
V
46!47d
X
4
M5i
4
_a`
6
U
Q¦U
4
]
4
MU
6,8964
S
S!_M
4
_X
6
w

8
_aV^Q¦U
476
S
476
U!S
8
ijU
8
_M©®
¥9tµ
s
:4
iQaX
6!4GD 896
Q
6!6!89h
M
4
q
:=<
_M
4ﬀ6
U
Q¦U
4
]
4
M=U
QaM5q
4
aQTV^XrQ¦U
4
q
:=<
QaM5_TU
254
S
6
U
Q¦U
4
]
4
M=U
º
÷¦¥¿µì¹
£8½¾¿ÀÁ¾øù²¬Í¢²#«®«®­Z«®¨ÈâX²¬ú-«®­ §­ýî-­X©áf­³»
B
ä ö ¬»
C ä ö
B
»
¥¹Ü»
®
£54
iXoU
8
_M _a`RU
2r4
`e_aV9V9_
¢8
M
h³:
V9_Ai

6
U
Q¦U
4
]
4
MU
8964
S!S
_M
4
_X
6
w

8
_aV^Q¦U
476
S
476
U!S
8
ijU
8
_M ®
¥
Ä

s
:-4
iQaX
6!4
U
2544£
i
4
l5U
8
_M
2
QaMrqrV
4
S]¡QT
476
Q,i
2
_
8
i
4):
Q
6!4
q½_MU
254

8
M5q_a`
4£
i
4
lrU
8
_M¡U
2
Q¦U
896
l\S!_al\Q
h
Q¦U
4
qP_XoU
_a`pU
254
l\QTS
QTV9V
4
V
89Ù
Q
:
V
4¨6!47d
X
4
M5i
4
_a`
6
U
Q¦U
4
]
4
MU
6º
÷¦¥¿µì¹
£8½¾¿ÀÁ¾øù²¬Í¢²#«®«®­Z«®¨ÈâX²¬ú-«®­ §­ýî-­X©áf­³»
ÂÆÊûXÉïä ö`¶ÆÊûXÉ]ô·`ÆÊûXÉÊ»
ÂÆÇþÉïä ö`¶ÆÇþÉ]ô·`Æ þÉÊ»
¥¸Û³¥³£ µ¸Ö6¹
º±¹8¥¹æÓïîÅ(­Í]¨®á º¦Í¢ÍÄ±Í9ö@» ø¦î-´ Þ$¨G©-­¬Æ¼¦½¾¿À5ÁzÂÃÄ¼aÉÊ»
¥¹Ü»
LNM¡i7_M=U!S
Q
6
U7s
4£54
iXoU
8
_MP_a`-U
254
`n_aV9V9_
¢38
M
hﬀ:
V9_Ai

6
U
Q¦U
4
]
4
M=U
896
M5_TU
4
S!S!_M
4
_X
6
s
:4
iQaX
6!4
U
254)4£
i
4
l

U
8
_M
2
QaMrqrV
4
SRl
4
S!`n_aSF]
6
U
254f6
Qa]
4
QTijU
8
_M¡S
47h
QTS!qrV
476!6
_a`rU
254

8
M5q_a`
4£
i
4
l5U
8
_MU
2
Q¦U
896
lrS!_alYQ
h
Q¦U
4
q
}aÀ
_XoU3_a`bU 254 lYQTS
QTV9V 4 V 89Ù Q : V 4%6
47d X 4 Mri 4 _a` 6 U
Q¦U 4 ] 4 M=U 67º
÷¦¥¿µì¹
£8½¾¿ÀÁ¾øù²¬Í¢²#«®«®­Z«®¨ÈâX²¬ú-«®­ §­ýî-­X©áf­³»
ÂÆÊûXÉïä ö`¶ÆÊûXÉ]ô·`ÆÊûXÉÊ»
ÂÆÇþÉïä ö`¶ÆÇþÉ]ô·`Æ þÉÊ»
¥¸Û³¥³£ µ¸Ö6¹
º±¹8¥¹ÁÖ6 ¹¥½a·Õö@» ø¦î-´ Þ$¨G©-­¬Æ¼Å5À5ÀzÃÀe¼XÉi»
¥¹Ü»

qrq 8 U 8 _MrQTV 4£ Qa]¡lrV 476 _a`U 2r4 S 476 U!S 8 ijU 8 _M«_M 6
2 QTS 4 q«]ﬀXoU
Q : V 4 TQTS 8 Q : V 476¨8 MDQ{l\QTSFQTV9V 4 V 89Ù Q : V 4P6!4
d X 4 M5i 4 _a` 6 U
Q¦U 4 ] 4 M=U 6 QTS 4,ha8  4 M 8 M
x
4 ijU 8 _M|Ä ¥ÇÀ§¥
hWih 
"	 
	F0?¼
	S¡('*)¨Òl $, -; -	ﬁ+	 É3+
VXW{VWZY gEaUzm

ORQTS
QTV9V
4
V
89Ù
Q
:
V
4
±b_§_al{l\S
Q
h
]¡Q
896
QTl\lrV
894
q{U!_¡Q¼`n_aS

V9_A_al
6
U
Q¦U
4
]
4
M=U;U!_
8
M5q
8
iQ¦U
4
U
2
Q¦U;U
254%8
U
4
S
Q

U
8
_M
6
_a`U
254
V9_§_aliQaM
:-4(4£o4
iX5U
4
qÌQ
6
l\QTS
QTV9V
4
VkU
2
S
4
QTq
67¥%132r4
`e_aS
] _a`¿QaM _aS
q
8
MrQTS
<
ORQTS
QTV9V
4
V
89Ù
Q
:
V
4
±_A_al{lrS
Q
h
]Q
896
Q
6
`e_aV9V9_
¢67º
£½¾¿ÀÁ¾øù²³Í]²¬«È«®­Z«®¨®â²¬ú«È­ Þ8±±õ¤»
ØÇÖ6½KÆ Ç5ÇÈ È
¡ÉÊ¡£¢ Z¢#É
µì¹ÌË ½¥
Í¥½a·X¥
ÎoÆ Ç5ÇÈ
ÉÏ¡¤Ð
¢
üìÖ$Ö&£
Æ Ç5ÇÈ Ñ¥ÇzÒÓ
¥¹ÜÁüìÖ$Ö&£×»

ORQTS
QTV9V
4
V
89Ù
Q
:
V
4 ±b_§_al|lrS
Q h
]¡Q
896
QTV9V9_
¢4
q _M5V
<{8
]¡]
4
q
8
Q¦U
4
V
<
l\S
4
i
4
q
8
M
h
Q¼`n_aS

V9_A_al
6
U
Q¦U
4
]
4
M=U
¥
13254
`e_aS

V9_A_al
6
U
Q¦U
4
]
4
MU
896
S
4
`
4
S!S
4
q{U!_¡Q
6
QlYQTS
QTV9V
4
V
89Ù
Q
:
V
4
`n_aS

V9_A_al
6
U
Q¦U
4
]
4
M=U
¥
LNM
x
4
ijU
8
_MÄ
¥ÇÑ
s
¢4
q
476
i7S
89:-4
_al5U
8
_M\QTVQTS
h
Xr]
4
MU
6
_a`bU
254
l\S
Q
h
]¡Q¨U
2
Q¦U]Q
<P8
]¼lrS
_
4
S
X\M

U
8
]
4
l
4
S!`e_aS
]¡QaM5i
4T¥
VXW{VWts n<¨m%dzgP}oKz\<^lxzm(a<bEm%d7b©X^XnE^axiZm(fJ^lm(axi	.~
132546!47d
X
4
M=U
8
QTV
6!4
]QaMU
8
i
6
_a`kQﬀl\QTS
QTV9V
4
V
89Ù
Q
:
V
4
`e_aS

V9_§_al
6
U
Q¦U
4
]
4
M=U
896
U
2546
Qa]
4
Q
6
U
2546
U
QaMrq\QTS!q
6!47d
X
4
M=U
8
QTV
6!4
]¡QaM=U
8
i
6
_a`Q `e_aS

V9_A_al
6
U
Q¦U
4
]
4
M=U
¥
®
£54
iXoU
8
_M_a`Q `e_aS

V9_A_al
6
U
Q¦U
4
]
4
M=U¼i7_M
6!896
U
6
_a`
4
aQTV^XrQ¦U
8
_M_a`3U
254
V9_A_alS
QaM
ha4
s0`e_aV9V9_
¢4
q
:§<Ì4£54
iXoU
8
_M_a`fU
254
V9_A_al
:
_Aq
<
S
4
l
4
Q¦U
4
qrV
<
s¿_M5i
4
`e_aS
4
QTi
2
TQTV^X
4
_a`U
254
V9_A_alS
QaM
ha4
_aS%XrM=U
8
V0QPU!S
QaM
6
`
4
S_a`i7_M=U!S!_aV0_XoU,_a`ﬁU
254
V9_A_al©U
QT
476
lrV^QTi
4T¥
13254
V9_A_al{l\QTS
Qa]
4
U
4
S
896;8
]¼l\V
8
i
8
U!V
<
q
4
i7V^QTS
4
q|QaM5q
896
_M5V
<

896
89:
V
4¢38
U
258
M½U
254
V9_A_al
:
_Aq
<a¥
LM
4
QTi
2
8
U
4
S
Q¦U
8
_M-sU
254
V9_A_alÏl\QTSFQa]
4
U
4
S
896
Q©q
8GF4
S
4
M=U¼i7_M
6
U
QaM=U¡`eS!_]+U
254
V9_A_alÏS
QaM
ha4
QaM5qiQaMrM5_TU
:-4
i
2
QaM
ha4
q
:§<
U
2544£54
iXoU
8
_M{_a`U
254
V9_§_al
:
_Aq
<a¥R132548
U
4
S
Q¦U
8
_M
6
QTS
44£o4
iX5U
4
q
8
M
8
M5i7S
4
Q
6!8
M
h
_aS
q
4
S
_a`V9_§_alÌl\QTS
Qa]
4
U
4
S,TQTV^X
4
sRXrM5V
476
6
U
254¢
_aS!q
ðµç=òçAðµìç
896
lrS
476!4
MU7s
8
M
¢2r8
i
2
iQ
6!4
U
254¼8
U
4
S
Q¦U
8
_M
6
QTS
4¨4£o4
iXoU
4
q
8
M{q
4
i7S
4
Q
6!8
M
h
_aS!q
4
S_a`pV9_A_all\QTS
Qa]
4
U
4
S3TQTV^X
4T¥
L U
8968
V9V
47h
QTVk`n_aS)Q
h
_TU!_
6
U
Q¦U
4
]
4
M=U
}Tv
U!_U!S
QaM 6 ` 4 S3i7_MU!S!_aV 8 MU!_Q`n_aS  V9_§_al 6 U
Q¦U 4 ] 4 M=U ¥
1 S
QaM 6 ` 4 S0_a`-i7_M=U!S!_aVY_X5U_a`#Q`n_aS  V9_§_al 6 U
Q¦U 4 ] 4 M=U¿iQaM :4 iQaX 6!4 q :§<º
w
8Ã04£o4 iXoU 8 _M_a`#QaM 4£58 U
6 U
Q¦U 4 ] 4 MU7s-S 4 U
X5S
M 6 U
Q¦U 4 ] 4 M=U7s-_aS h _TU!_ 6 U
Q¦U 4 ] 4 M=U ¢8 U 258 M³U 254 V9_§_al : _§q < s\_aS
w
898Ã U 254 SFQ 896!8 M h _a`
QaM 4£ i 4 l5U 8 _M ¢38 U 258 M|U 254 V9_A_al : _§q <a¥ ° 4 iQaX 6!4 _a`0U 254 S 476 U!S 8 ijU 8 _M 6 q 476 i7S 89:-4 q 8 M
x
4 ijU 8 _MÌÄ ¥ Ä ¥ ÄAs
Q³U!SFQaM 6 ` 4 S%_a`i7_MU!S
_aV¿_XoU¨_a`;Q{l\QTS
QTV9V 4 V 89Ù Q : V 4 `e_aS  V9_A_al 6 U
Q¦U 4 ] 4 MU(iQaMÌ_MrV < :-4 iQaX 6!4 q :§< U 254
S
Q 896!8 M h _a`pQaM 4£ i 4 l5U 8 _M ¢38 U 258 M³U 254 V9_§_al : _§q <a¥
VXW{VW{V ª^~
zd7i1zi	}Ua<~
LNM©_aS!q 4 S,`e_aS,U 2r4 l\QTS
QTV9V 4 V 6!4 ]¡QaM=U 8 i 6 U!_ :-4¼47d X 8 aQTV 4 MU¨U!_³U 254¼6 U
QaM5q\QTS!q 6
47d X 4 M=U 8 QTV 6
4 ]¡QaM=U 8 i 6 s
Q*l\QTS
QTV9V 4 V 89Ù Q : V 4 `e_aS  V9_A_al 6 U
Q¦U 4 ] 4 M=U 896{6 X : ´ 4 ijU³U!_U 254©6 U
QaM5qYQTS!qS 476 U!S 8 ijU 8 _M 6 _MQ`e_aS  V9_A_al
6 U
Q¦U 4 ] 4 MU7s=l\V^X 6 Q 6 ]QTV9V§MAXr] :-4 S_a`YQTq\q 8 U 8 _MrQTVoS 476 U!S 8 ijU 8 _M 6 sq 476 i7S 89:-4 q :-4 V9_ ¢,¥k1325476
4 QTqrq 8 U 8 _MrQTV
S 476 U!S 8 ijU 8 _M 6 QTS 4 U 2r46 Qa] 4 Q 6 _aS¨QaMrQTV9_ h _X 6 U!_{U 254 QTqrq 8 U 8 _MrQTVS 476 U!S 8 ijU 8 _M 6 _MQ³l\QTS
QTV9V 4 V 89Ù Q : V 4
6!47d
X
4
M5i
4
_a`
6
U
Q¦U
4
]
4
MU
6
sq
476
i7S
89:-4
q
8
M
x
4
ijU
8
_MﬃÄ
¥Ç}§¥
Ä
¥
3ç§ì7ë¦ð¦íeáaëTíeäãìäãØøﬁðµñYãìôyçoðä\ô
0
äãYëµðµäæy
g
L U
8968
V9V
47h
QTV`n_aS½QaM
4£58
U
6
U
Q¦U
4
]
4
MU7s;S
4
U
X5S
M
6
U
Q¦U
4
]
4
MU7s_aS
h
_TU!_
6
U
Q¦U
4
]
4
M=U¡U!_ÌU!S
QaM
6
`
4
S
i7_M=U!S!_aVb_XoU3_a`kQl\QTS
QTV9V
4
V
89Ù
Q
:
V
4
`e_aS

V9_§_al
6
U
Q¦U
4
]
4
M=U
¥
w
L
¥9tµ
3ç§ì7ë¦ð¦íeáaëTíeäãìäã	ùñ\ðµç§èl«,ñ\ðTíeñ\ïpæeçAìzy
g
L U
896R4
S!S!_M
4
_X
6
`n_aS_M
48
U
4
S
Q¦U
8
_M¼_a`-Ql\QTS
QTV9V
4
V
89Ù
Q
:
V
4
`n_aS

V9_A_al
6
U
Q¦U
4
]
4
MURU!_¨Q
6!6!89h
MQ]ﬀXoU
Q

:
V
4
aQTS
8
Q
:
V
4
U
2
Q¦U
896
Q
6
6!89h
M
4
q(_aS
4
aQTV^XrQ¦U
4
q
:§<
QaM5_TU
254
S
8
U
4
S
Q¦U
8
_M(_a`AU
2546
Qa]
4
l\QTS
QTV9V
4
V
89Ù
Q
:
V
4
`e_aS

V9_A_al
6
U
Q¦U
4
]
4
MU7sXrM5V
476!6
U
2
_
6!4
QTijU
8
_M
6
QTS
46N<
M5i
2
S!_M
89Ù74
q
¥
w
®
¥9tµ
g
x
8
]
8
V^QTS!V
<
s
8
U
8964
S!S!_M
4
_X
6
`n_aS_M
4{8
U
4
S
Q¦U
8
_MØ_a`,Q©l\QTSFQTV9V
4
V
89Ù
Q
:
V
4
`e_aS

V9_A_al
6
U
Q¦U
4
]
4
MUU!_
q
4
QTV9V9_§iQ¦U
4
QaM
<
q
<
MrQa]
8
iQTV9V
<§
QTV9V9_§iQ¦U
4
qTQTS
8
Q
:
V
4
U
2
Q¦U
896
Q
6!6!89h
M
4
qÛ_aS
4
aQTV^XrQ¦U
4
q
:§<
QaM

_TU
2r4
S
8
U
4
S
Q¦U
8
_M_a`pU
254,6
Qa]
4
l\QTS
QTV9V
4
V
89Ù
Q
:
V
4
`e_aS

V9_§_al
6
U
Q¦U
4
]
4
M=U7sX\M5V
476!6
U
2
_
6
4
QTijU
8
_M
6
QTS
4
6!<
M5i
2
S!_M
89Ù74
q
¥
w
®
¥Ç}a
1325476
4
U
¢
_¡S
476
U!S
8
ijU
8
_M
6
QTS
4
q
476
i7S
89:-4
q
8
M{]¡_aS
4
q
4
U
Q
8
V
8
M
x
4
ijU
8
_MﬃÄ
¥ÇÀ§¥
3ç§ì7ë¦ð¦íeáaëTíeäãìäã

÷á=çë¦íeäã­¬{ñYãèRæîíîãéUy
g
L U
896¿4
S!S!_M
4
_X
6
U!_¨]QT
4
Qi
2
_
8
i
4:
Q
6!4
q¡_M¼U
254

8
M5q¼_a`
4£
i
4
l5U
8
_MU
2
Q¦U
896
lrS!_al\Q
h
Q¦U
4
q½_XoU
_a`RQlYQTS
QTV9V
4
V
89Ù
Q
:
V
4
`e_aS

V9_A_al
6
U
Q¦U
4
]
4
MU3U
2
Q¦U;U
4
S
]
8
MrQ¦U
476;4£
i
4
l5U
8
_MrQTV9V
<a¥
w
®
¥
Ä

}aÑ
g
L U 896ﬀ4 S!S!_M 4 _X 6 U!_ 4 aQTV^XrQ¦U 4 _aS¼Q 6!6!89h MDi 4 SNU
Q 8 MDaQTS 8 Q : V 476 QT`nU 4 S¼Ql\QTS
QTV9V 4 V 89Ù Q : V 4 `e_aS  V9_A_al
6 U
Q¦U 4 ] 4 M=U)U 2 Q¦U)U 4 SF] 8 MrQ¦U 4764£ i 4 l5U 8 _MrQTV9V <a¥%132r896 S 476 U!S 8 ijU 8 _M 896 q 476 i7S 89:-4 q 8 M ]¼_aS 4 q 4 U
Q 8 V
8 M
x
4 ijU 8 _M|Ä ¥ vA¥
w
® ¥þý=
VXW{VW |®Xn<iZ¯m(f	^ax°Gm%dm(ffZ^f±^m(axzi.~

l\QTS
QTV9V 4 V 89Ù Q : V 4 `n_aS  V9_§_al 6 U
Q¦U 4 ] 4 M=U 2 Q 6 U 2r4 `n_aV9V9_ ¢38 M h l\QTS
QTV9V 4 V 6!4 ]QaMU 8 i 6º
g
LNM 8 U 8 Q¦U 8 _M_a`\U 2r4f4£o4 iXoU 8 _M_a`-Ql\QTS
QTV9V 4 V 89Ù Q : V 4 `e_aS  V9_§_al 6 U
Q¦U 4 ] 4 M=Ui7_M 6!896 U 6 _a`YU 254;4 aQTV^XrQ 
U 8 _M¡_a`U 254 V9_A_al¡S
QaM ha4 sA`n_aV9V9_ ¢ﬁ4 q :§< U 2r4f8 M 8 U 8 Q¦U 8 _M½_a`\U 25434£o4 iXoU 8 _M_a` 4 QTi 28 U 4 S
Q¦U 8 _M½Q 6 Q
6
4 l\QTS
Q¦U 4 l\QTS
QTV9V 4 VU 2 S 4 QTqP_a`i7_M=U!S!_aV ¥1254 _aS!q 4 S 8 M ¢258 i 2 U 2544£54 iXoU 8 _MP_a`-U 2548 U 4 S
Q¦U 8 _M 6
8968 M 8 U 8 Q¦U 4 q 896 XrM5q 4 ZM 4 q ¥
g
L` 4£54 iXoU 8 _MÌ_a`ﬁQTV9VkU 2548 U 4 SFQ¦U 8 _M 6 U 4 S
] 8 MrQ¦U 476 M5_aSF]¡QTV9V < s 4£54 iXoU 8 _M_a`¿U 254 l\QTS
QTV9V 4 V 89Ù Q : V 4
`e_aS

V9_A_al
6
U
Q¦U
4
]
4
MU3U
4
S
]
8
MrQ¦U
476
M5_aS
]¡QTV9V
<a¥
g
L`
4£54
iXoU
8
_MÌ_a`_M
4
_a`U
254ﬀ8
U
4
S
Q¦U
8
_M
6
U
4
SF]
8
MrQ¦U
4764£
i
4
l5U
8
_MrQTV9V
<
s
4£o4
iX5U
8
_M_a`0U
2r4
_TU
254
S
8
U
4
SFQ¦U
8
_M
6f896
Q
:
_aSNU
4
q½QaM5q
4£o4
iXoU
8
_M½_a`-U
254
l\QTS
QTV9V
4
V
89Ù
Q
:
V
4
`e_aS

V9_A_al
6
U
Q¦U
4
]
4
MUﬁU
4
S
]
8
MrQ¦U
476
4£
i
4
l5U
8
_MrQTV9V
<a¥f132r4

8
M5q{_a`
4£
i
4
l5U
8
_M³U
2
Q¦U
896
lrS!_alYQ
h
Q¦U
4
q
896
X\M5q
4
ZYM
4
q
¥
L`QTV9VY_a`YU
2r4
S
476
U!S
8
ijU
8
_M
6
QTS
4;6
Q¦U
896
Z
4
q#s
4£o4
iXoU
8
_M_a`-Ql\QTS
QTV9V
4
V
89Ù
Q
:
V
4
`e_aS

V9_§_al
6
U
Q¦U
4
]
4
M=UﬁQTi7i7_aS
q

8
M
h
U!_U
2r896
l\QTS
QTV9V
4
V
6
4
]¡QaM=U
8
i
6896047d
X
8
aQTV
4
MU¿U!_
4£o4
iX5U
8
_M¡QTi7i7_aS!q
8
M
h
U!_U
254f6
U
QaMrq\QTS!q
6!47d
X
4
M=U
8
QTV
6!4
]QaMU
8
i
67¥
VXW{VWt |Gm(cfZ^~
13254
`e_aV9V9_
¢8
M
h¡896
Q
6!8
]¼lrV
44£
Qa]¼lrV
4
_a`RQlYQTS
QTV9V
4
V
89Ù
Q
:
V
4
`e_aS

V9_A_al
6
U
Q¦U
4
]
4
MU
º
£½¾¿ÀÁ¾øù²³Í]²¬«È«®­Z«®¨®â²¬ú«È­ Þ8±±õ¤»
ØÇÖ6½Õû9µì¹ßãÑ®ÑÓ%üìÖÖ6£
Ô
²¬´]²&Æìû]É`ä ö%ñ&»
¥¹ÜÁüìÖ$Ö&£×»
13254
`e_aV9V9_
¢38
M
h 896
QaM
4£
Qa]¼l\V
4
_a`(QDl\QTS
QTV9V
4
V
89Ù
Q
:
V
46
47d
X
4
Mri
4
_a`
6
U
Q¦U
4
]
4
MU
6
M
476
U
4
q
¢38
U
258
MQ
l\QTS
QTV9V
4
V
89Ù
Q
:
V
4
`e_aS

V9_A_al
6
U
Q¦U
4
]
4
M=U
º
£½¾¿ÀÁ¾øù²³Í]²¬«È«®­Z«®¨®â²¬ú«È­ Þ8±±õ¤»
ØÇÖ6½Õû9µì¹ßãÑ®ÑÓ%üìÖÖ6£
£8½¾¿ÀÁ¾øù²¬Í¢²#«®«®­Z«®¨ÈâX²¬ú-«®­ §­ýî-­X©áf­³»
ÂÆ¸û]Éïä ö%ñ»
¶Æìû]É`ä ö%ñ&»
¥¹ÜÁüìÖ$Ö&£×»
}TÒ
13254 `e_aV9V9_ ¢38 M h%89608 V9V 47h QTV
w
 8 _aV^Q¦U 476 S 476 U!S 8 ijU 8 _M¼L ¥9tµ s :-4 iQaX 6!4 U 254f4£58 U 6 U
Q¦U 4 ] 4 MU0U!SFQaM 6 ` 4 S 6 i7_MU!S
_aV
_XoU3_a`bU 254 lYQTS
QTV9V 4 V 89Ù Q : V 4 `e_aS  V9_A_al 6 U
Q¦U 4 ] 4 MU º
¯6±³î©7ÕQä öB¯²#«GÃÄ­³»
£½¾¿ÀÁ¾øù²³Í]²¬«È«®­Z«®¨®â²¬ú«È­ Þ8±±õ¤»
ØÇÖ6½Õû9µì¹ßãÑ®ÑÓ%üìÖÖ6£
µìØ
Ô
²¬´]²Æ¸û]É¶ö4ó²¬Í]ª¬­´¦ ¦¹8¥¹
¯6±³î©7Õçä ö%óÍ¢î-­¬»
¥¸µì ¬»
¥¹8ÜÁµ¸Ø¢»
¥¹ÜÁüìÖ$Ö&£×»
L` g Q¦U
Q 896 QaMDQTS
S
Q < _a`3]ﬀXoU
Q : V 4 i7_]¼l-_M 4 M=U 6 s 4£o4 iX5U 8 _M_a`;U 254 `e_aV9V9_ ¢38 M h lYQTS
QTV9V 4 V 89Ù Q : V 4 `e_aS 
V9_A_al 6 U
Q¦U 4 ] 4 M=U 896,4 S
S!_M 4 _X 6
w
 8 _aV^Q¦U 476 S 476 U!S 8 ijU 8 _M® ¥9tµ s :-4 iQaX 6!44 QTi 2 i7_]¡l_M 4 MU_a` g Q¦U
Q 896
Q 6!6!89h M 4 q :§< _M 4%8 U 4 S
Q¦U 8 _MﬃQaM5q 4 TQTV^XrQ¦U 4 q :§< QaM5_TU 2r4 S 8 U 4 S
Q¦U 8 _M º
Ô
²#´¢²Æ]aÉ`ä ö4ñ»
£½¾¿ÀÁ¾øù²³Í]²¬«È«®­Z«®¨®â²¬ú«È­ Þ8±±õ¤»
ØÇÖ6½Õû9µì¹Á¼DÑ®ÑÓ%üìÖÖ6£
Ô
²¬´]²&Æìû]É`ä ö
Ô
²#´¢²Æìû`éSÉÊ»
¥¹ÜÁüìÖ$Ö&£×»
®
£54
iXoU
8
_M _a`RU
2r4
`e_aV9V9_
¢8
M
h³:
V9_Ai

6
U
Q¦U
4
]
4
MU
8964
S!S
_M
4
_X
6
w

8
_aV^Q¦U
476
S
476
U!S
8
ijU
8
_M ®
¥
Ä

s
:-4
iQaX
6!4
U
2544£
i
4
l5U
8
_M
2
QaMrqrV
4
S]¡QT
476
Q,i
2
_
8
i
4):
Q
6!4
q½_MU
254

8
M5q_a`
4£
i
4
lrU
8
_M¡U
2
Q¦U
896
l\S!_al\Q
h
Q¦U
4
qP_XoU
_a`pU
254
l\QTS
QTV9V
4
V
89Ù
Q
:
V
4
`e_aS

V9_A_al
6
U
Q¦U
4
]
4
M=U
º
÷¦¥¿µì¹
£8½¾¿ÀÁ¾øù²¬Í¢²#«®«®­Z«®¨ÈâX²¬ú-«®­ Þ$±±³õ¤»
ØÇÖ&½û¦¨G©(Ñ®ÑÓ%üìÖ$Ö&£
ÂÕÆìû]É`ä ö`¶Æìû]É]ô·`Æ¸û]ÉÊ»
¥¹8ÜÁü¸ÖÖ6£¦»
¥¸Û³¥³£ µ¸Ö6¹
º±¹8¥¹æÓïîÅ(­Í]¨®á º¦Í¢ÍÄ±Í9ö@» ø¦î-´ Þ$¨G©-­¬Æ¼¦½¾¿À5ÁzÂÃÄ¼aÉÊ»
¥¹Ü»
LNM¡i7_M=U!S
Q
6
U7s
4£54
iXoU
8
_MP_a`-U
254
`n_aV9V9_
¢38
M
hﬀ:
V9_Ai

6
U
Q¦U
4
]
4
M=U
896
M5_TU
4
S!S!_M
4
_X
6
s
:4
iQaX
6!4
U
254)4£
i
4
l

U
8
_M
2
QaM5qrV
4
Sbl
4
S!`n_aSF]
6
U
254¿6
Qa]
4
QTijU
8
_M
6
S
47h
QTS!qrV
476!6
_a`oU
254

8
Mrq%_a`
4£
i
4
l5U
8
_M(U
2
Q¦U
896
lrS!_alYQ
h
Q¦U
4
q
_XoU3_a`bU
254
lYQTS
QTV9V
4
V
89Ù
Q
:
V
4
`e_aS

V9_A_al
6
U
Q¦U
4
]
4
MU
º
}Tu
÷¦¥¿µì¹
£8½¾¿ÀÁ¾øù²¬Í¢²#«®«®­Z«®¨ÈâX²¬ú-«®­ Þ$±±³õ¤»
ØÇÖ&½û¦¨G©(Ñ®ÑÓ%üìÖ$Ö&£
ÂÕÆìû]É`ä ö`¶Æìû]É]ô·`Æ¸û]ÉÊ»
¥¹8ÜÁü¸ÖÖ6£¦»
¥¸Û³¥³£ µ¸Ö6¹
º±¹8¥¹ÁÖ6 ¹¥½a·Õö@» ø¦î-´ Þ$¨G©-­¬Æ¼½¥¾¿À5ÁÂ
ÃÄ¼aÉÊ»
¥¹Ü»

qrq 8 U 8 _MrQTV 4£ Qa]¼lrV 476 _a`U 254 S 476 U!S 8 ijU 8 _MÌ_M 6
2 QTS 4 q©]ﬀXoU
Q : V 4 aQTS 8 Q : V 476,8 M©Q½l\QTSFQTV9V 4 V 89Ù Q : V 4 `e_aS 
V9_A_al 6 U
Q¦U 4 ] 4 M=U)QTS 4ha8  4 M 8 M
x
4 ijU 8 _MﬃÄ ¥ÇÀ§¥
hW]k 
"	$¨
	<'A  /-/F¼+	 

j^lP	 3+
VXW<WZY gEaUzm

x
8
M
h
V
4

6!6
89h
Mr]
4
M=UlrS
Q
h
]¡Q
896
QTl\lrV
894
q U!_ﬃQ½U
<
l
4
q
4
i7V^QTS
Q¦U
8
_MÌU!_
8
M5q
8
iQ¦U
4
U
2
Q¦U%Q
6
6!89h
Mr]
4
M=U
QaM5q
4
aQTV^XrQ¦U
8
_M{_al
4
S
Q¦U
8
_M
6
_M½TQTS
8
Q
:
V
476
_a`bU
2
Q¦UfU
<
l
4
iQaM
:-4
X
6!4
q³Q
6;8
]¼lrV
8
i
8
Ufi7_]](X\M
8
iQ¦U
8
_M
QaM5q
6N<
M5i
2
S!_M
89Ù
Q¦U
8
_MP_al
4
S
Q¦U
8
_M
6f:-4
U
¢474
MPl\QTS
QTV9V
4
V-U
2
S
4
QTq
67¥0132r4
`e_aS
] _a`Q
x
8
M
h
V
4

6
6!89h
Mr]
4
M=U
lrS
Q
h
]Q
896
Q
6
`e_aV9V9_
¢67º
 Ê¡¤£¥×Ö Ò
¢¥¤¦ 
Ö Ø
¢¥É
µì·
 
Ó
È
¢
Ò
¢
Ø
¤
Ö
 
Ö Ç
¤
»
£½¾¿ÀÁ¾^§¨®©-ª³«È­ ÂﬀÃ¢ÃÄ¨®ª³©&Å­X©´ZÆZÖ Ò
¢#¤ 
Ö Ø
¢#É
ÉÊ»

x
8
M
h
V
4

6
6!89h
Mr]
4
M=URlrS
Q
h
]Q
896
QTV9V9_
¢4
qP_M5V
<(8
M¡Qq
4
i7V^QTS
Q¦U
8

4
S
47ha8
_M-soQaM5qU
254f8
q
4
M=U
8
Z
4
SﬁQTS
h
X

]
4
M=U]ﬀX
6
U;q
4
M5_TU
4
Q¼U
<
l
4
q
4
i7V^QTS
Q¦U
8
_M
8
M³U
254¨6
Qa]
4
q
4
i7V^QTS
Q¦U
8

4
S
47ha8
_M
¥

x
8
M
h
V
4

6
6!89h
Mr]
4
M=U
lrS
Q
h
]Q
¢38
V9VM5_aS
]QTV9V
<Ï:-4
lrV^QTi
4
q
8
]¡]
4
q
8
Q¦U
4
V
<
`e_aV9V9_
¢38
M
h
U
254
U
<
l
4
q
4
i7V^QTSFQ¦U
8
_M U!_
¢)258
i
2Ø8
U
QTlrlrV
89476¥

U
<
l
4
U
2
Q¦U
896
MrQa]
4
q
:=<
Q
x
8
M
h
V
4

6!6
89h
Mr]
4
M=U%lrS
Q
h
]Q
896
S
4
`
4
S!S
4
qU!_|Q
6
Q
6
8
M
h
V
4
Q
6!6!89h
M\]
4
M=U{U
<
l
4
s%QaM5qÖQ*aQTS
8
Q
:
V
4
_a`Q
6!8
M
h
V
4
Q
6
6!89h
Mr]
4
M=UﬃU
<
l
4896
S
4
`
4
S!S
4
qU!_ÛQ
6
Q
6
8
M
h
V
4
Q
6!6!89h
M\]
4
M=UaQTS
8
Q
:
V
4T¥

U
<
l
4
U
2
Q¦U
896
M5_TUﬁQ
6!8
M
h
V
4
Q
6
6!89h
Mr]
4
M=UﬁU
<
l
4896
S
4
`
4
S!S
4
q¡U!_(Q
6
Q¨]ﬀXoU
Q
:
V
4
U
<
l
4
sYQaM5qﬃQ(aQTS
8
Q
:
V
4
_a`kQ¡](X5U
Q
:
V
4
U
<
l
4896
S
4
`
4
S!S
4
qPU!_¡Q
6
Q¼]ﬀXoU
Q
:
V
4
aQTS
8
Q
:
V
4T¥
VXW<Wts n<¨m%dzgP}oKz\<^lxzm(a<bEm%d7b©X^XnE^axiZm(fJ^lm(axi	.~
13254f6
47d
X
4
M=U
8
QTV
6
4
]¡QaM=U
8
i
6
_a`-_al
4
S
Q¦U
8
_M
6
_M
6!8
M
h
V
4
Q
6!6!89h
M\]
4
M=U0U
<
l
476
QaM5qaQTS
8
Q
:
V
476¿896
U
25436
Qa]
4
Q
6
U
2546
U
QaMrq\QTS!q
6!47d
X
4
M=U
8
QTV
6!4
]¡QaM=U
8
i
6
_a`b_al
4
SFQ¦U
8
_M
6
_M{]ﬀXoU
Q
:
V
4
U
<
l
476
QaM5qPaQTS
8
Q
:
V
4767¥

U
<
l
4
q
4
i7V^QTS
Q¦U
8
_Mq
4
i7V^QTS
476
Qq
896
U
8
MrijUMrQa]
4
qﬀU
<
l
4
sAQaMrq
4
V^Q
:
_aS
Q¦U
8
_M¼_a`#QaQTS
8
Q
:
V
4
q
4
i7V^QTS
Q¦U
8
_M¡i7S
4
Q¦U
476
Q«TQTS
8
Q
:
V
4
_
:
´
4
ijU
¥ 13254
q
4
`eQaXrV[U
8
M
8
U
8
QTVaQTV^X
4
_a`¨Q
6
iQTV^QTS³aQTS
8
Q
:
V
4 896
XrM5q
4
ZYM
4
q QaM5qØ_a`(QaM
QTi7i
476!6
TQTS
8
Q
:
V
4896
ã#öbæîæ
¥
®0aQTV^XrQ¦U
8
_M©_a`Q¡aQTS
8
Q
:
V
4
S
4
U
X5S
M
6
U
254
iXrS!S
4
M=U)aQTV^X
4
_a`U
254
TQTS
8
Q
:
V
4
s
QaM5qÌQ
6
6!89h
Mr]
4
M=UU!_ﬃQPaQTS
8
Q
:
V
4
S
4
lrV^QTi
476
U
2r4
iX5S!S
4
M=UaQTV^X
4
_a`ﬁU
254
TQTS
8
Q
:
V
4¼¢38
U
2
Q³M
4j¢
aQTV^X
4T¥
Ä ~
® £ lrV 8 i 8 UU < l 4 i7_M 4 S 6!8 _M 6 QTS 4 QTV9V9_ ¢ﬁ4 q :-4 U ¢474 M|S 4 V^Q¦U 4 qU < l 4766 X5i 2 Q 6 Q¼q 4 S 8  4 q|U < l 4 QaM5q 8 U 6
l\QTS 4 M=U;U < l 4T¥
VXW<W{V ª^~
zd7i1zi	}Ua<~
LNM©_aS!q 4 S,`e_aS,U 2r4 l\QTS
QTV9V 4 V 6!4 ]¡QaM=U 8 i 6 U!_ :-4¼47d X 8 aQTV 4 MU¨U!_³U 254¼6 U
QaM5q\QTS!q 6
47d X 4 M=U 8 QTV 6
4 ]¡QaM=U 8 i 6 s
6!8 M h V 4 Q 6
6!89h Mr] 4 M=U,U < l 476 QaM5q aQTS 8 Q : V 476 QTS 46 X : ´ 4 ijUU!_³U 2r46 U
QaM5q\QTS!q©S 476 U!S 8 ijU 8 _M 6 _M]ﬀXoU
Q : V 4
U < l 476 QaM5q³aQTS 8 Q : V 476 s\lrV^X 6 Q 6 ]¡QTV9VMAXr] :-4 Sﬁ_a`kQTqrq 8 U 8 _M\QTVS 476 U!S 8 ijU 8 _M 6 sYq 476 i7S 89:-4 q :4 V9_ ¢,¥
õböpãèbñYêçoãYëµñYæï3¡çAì7ëµðTíeáaë¦íeä-ãìä-ã à½ììµíeé-ãbêçoãYë¼ñãè

òoñæîöñ5ëTíeäãEy
g
L U 896)4 S
S!_M 4 _X 6 U!_ 4 aQTV^XrQ¦U 4 Q 6!8 M h V 4 Q 6!6
89h Mr] 4 M=UaQTS 8 Q : V 4 U 2 Q¦U 2 Q 6 M5_TUlrS 4  8 _X 6 V <ﬃ:-474 M
Q 6
6!89h M 4 q ¥
w
® ¥ÇÀa
g
L U
896b4
S!S!_M
4
_X
6
U!_Q
6
6!89h
M¨Q
6!8
M
h
V
4
Q
6!6
89h
Mr]
4
M=UaQTS
8
Q
:
V
4
U
2
Q¦U
2
Q
6
lrS
4

8
_X
6
V
<:-474
M,Q
6!6!89h
M
4
q
¥
125896;896
U
254
]¼_
6
U
6!89h
M
8
Z\iQaMUS
476
U!S
8
ijU
8
_Mﬃ_M
6!8
M
h
V
4
Q
6!6
89h
Mr]
4
M=U3aQTS
8
Q
:
V
4767¥
w
®
¥ v
ÙëçAðQ3¡ç5æeñ5ëKçAèS3ç§ìëµð¦íeáë¦íeäãìzy
g
L U
8968
V9V
47h
QTVR`e_aS)Q
6!8
M
h
V
4
Q
6
6!89h
Mr]
4
M=UU
<
l
4
U!_
:-4
Q¡V
8
]
8
U
4
qU
<
l
4
w
8I¥þ4T¥
sQ¼U
<
l
4¨¢38
U
2
_XoUQaM
Q
6
6!89h
Mr]
4
M=U;_al
4
S
Q¦U
8
_M
F¥
w
L
¥
Ä

g
L U
8968
V9V
47h
QTV;U!_«Q
6
6!89h
M QaM
8
Mrq
8

8
qYXrQTVfi7_]¼l-_M
4
M=U¼_a`QTQTS
8
Q
:
V
4
_a`Q©i7_]¼l-_
6!8
U
4³6
8
M
h
V
4
Q
6
6!89h
Mr]
4
M=UfU
<
l
4
w
8I¥þ4T¥
sQ
6!8
M
h
V
4
Q
6!6!89h
M\]
4
M=UQTS!S
Q
<
_aS3S
4
i7_aS!q{U
<
l
4KF¥
w
L
¥þý=
g
L U
896|8
V9V
47h
QTV%`e_aS|QaMQTijU
XrQTV¨l\QTS
Qa]
4
U
4
S{_a`
íîãÅä-ö#ë
_aS
äöë
]¡_§q
4
U!_
:4
QaM
8
M5q
8

8
q\XrQTV
i7_]¡l-_M
4
MU;_a`kQﬀaQTS
8
Q
:
V
4
_a`RQi7_]¡l-_
6!8
U
46!8
M
h
V
4
Q
6!6
89h
Mr]
4
M=U;U
<
l
4T¥
w
L
¥ÇÀa
g
L U
896,8
V9V
47h
QTV¿`n_aS,QaMQTijU
X\QTV0l\QTS
Qa]
4
U
4
S_a`
íîãäöë
_aS
äöë
]¡_§q
4
U!_
:-4
Q½U
<
l
4
i7_M
4
S
6
8
_M
:-4
U
¢ﬁ474
M|Q
6!8
M
h
V
4
Q
6!6
89h
Mr]
4
M=U;U
<
l
4
QaM5qﬃQ]ﬀXoU
Q
:
V
4
U
<
l
4T¥
w
L
¥ v
g

6!8
M
h
V
4
Q
6!6
89h
Mr]
4
M=Uq
4
S
8

4
qU
<
l
4
q\_
476
M5_TU
8
M
254
S
8
U
6
X
:
lrS!_
h
S
Qa]
6
`eS!_]
8
U
6
lYQTS
4
MUU
<
l
4
8
M
¢258
i
2
U
254
U
<
l
4,896
Q`e_aS
]QTVlYQTS
Qa]
4
U
4
S;_a`
íîãÏäöë
_aS
äöë
]¡_§q
4T¥
w
L
¥ÇÑa
VXW<W |®Xn<iZ¯m(f	^ax°Gm%dm(ffZ^f±^m(axzi.~
Í
l
4
S
Q¦U
8
_M
6
_M
6!8
M
h
V
4
Q
6!6
89h
Mr]
4
M=U;U
<
l
476
QaM5q{TQTS
8
Q
:
V
4762
Q
4
U
254
`e_aV9V9_
¢38
M
h
l\QTS
QTV9V
4
V
6!4
]¡QaM=U
8
i
67º
g
1254
q
4
`IQaX5V[U
8
M
8
U
8
QTV§aQTV^X
4
_a`rQ
6!8
M
h
V
4
Q
6
6!89h
Mr]
4
M=UaQTS
8
Q
:
V
4ﬁ896
Q
6
l
4
i
8
QTV
¶
X\MrQ
6!6!89h
M
4
q
·
aQTV^X
4T¥
g

6!6!89h
M\]
4
M=U¿QaM5q
4
aQTV^XrQ¦U
8
_M½_a`#Q
6!8
M
h
V
4
Q
6
6!89h
Mr]
4
M=UaQTS
8
Q
:
V
4
QTS
4
Q¦U!_]
8
i3_al
4
S
Q¦U
8
_M
6
w
8I¥þ4T¥
s
U
2r4j<
QTS
4
M5_TU
8
M=U
4
S!V
4
Q7
4
q
¢254
M
4£54
iXoU
4
q
8
M³l\QTS
QTV9V
4
V
F¥
Ä t
g
®TQTV^X\Q¦U 8 _M©_a`¿QaM©XrM\Q 6!6!89h M 4 q 6!8 M h V 4 Q 6
6!89h Mr] 4 M=UaQTS 8 Q : V 4 iQaX 6!476 U 2r4(4 aQTV^XrQ¦U 8 M h U 2 S 4 QTq
U!_ 6 X 6 l 4 M5q³Q¦U;U 2 Q¦Ul_ 8 M=U ¥
g

6!6!89h M\] 4 M=UfU!_¡QaM{XrMrQ 6
6!89h M 4 q 6!8 M h V 4 Q 6!6!89h Mr] 4 MU;aQTS 8 Q : V 4 Q ¢ QT 4 M 6 QTV9VU 2 S 4 QTq 6 U 2 Q¦UQTS 4
6 X 6 l 4 M5q 4 qP_MPU 254%4 TQTV^XrQ¦U 8 _M|_a`bU 2 Q¦U;aQTS 8 Q : V 4T¥
g
1254%4aF-4 ijU)_a`0Q 6
6!89h Mr] 4 M=U3U!_½Q¡l\S 4  8 _X 6 V < Q 6!6!89h M 4 q 6!8 M h V 4 Q 6!6
89h Mr] 4 M=UaQTS 8 Q : V 4(896 XrM5q 4
ZM 4 q ¥¿Í M 4 l-_ 6!6
89:r8 V 8 U <³896 U!_¼SFQ 896!4 QaM 8 ]¡lrV 4 ] 4 M=U
Q¦U 8 _M  q 4 ZYM 4 q 4£ i 4 l5U 8 _M ¥
g

6!8 M h V 4 Q 6!6!89h Mr] 4 MUaQTS 8 Q : V 4 _aS 4£ l\S 476!6!8 _M_Ai7iX5S!S 8 M h Q 6 QaM,QTijU
X\QTV=l\QTS
Qa] 4 U 4 S_a`
íîã ]¼_Aq 4
896 l\Q 6!6
4 q :§< aQTV^X 4T¥

6!8 M h V 4 Q 6
6!89h Mr] 4 M=U3aQTS 8 Q : V 4 _§i7iXrS!S 8 M h Q 6 QaMﬃQTijU
X\QTVbl\QTSFQa] 4 U 4 S3_a`
íîãÏäöë _aS ä-ö#ë ]¼_Aq 4896 l\Q 6!6
4 q :=< S 4 ` 4 S 4 M5i 4T¥
L`QTV9V;_a`U 254 S 476 U!S 8 ijU 8 _M 6 QTS 4³6 Q¦U 896 Z 4 q#s 4£o4 iXoU 8 _M _a`_al 4 S
Q¦U 8 _M 6 _M 6!8 M h V 4 Q 6!6
89h Mr] 4 M=U¼U < l 476
QaM5q aQTS
8
Q
:
V
476
QTi7i7_aS!q
8
M
h
U!_{U
25896
l\QTS
QTV9V
4
V
6!4
]¡QaM=U
8
i
6,896,47d
X
8
aQTV
4
MU¨U!_
4£o4
iXoU
8
_MÌ_a`_al
4
SFQ¦U
8
_M
6
_M{]ﬀXoU
Q
:
V
4
U
<
l
476
QaM5qPTQTS
8
Q
:
V
476
QTi7i7_aS!q
8
M
h
U!_U
2r46
U
QaM5q\QTS!q
6!47d
X
4
MU
8
QTV
6!4
]¡QaM=U
8
i
67¥
VXW<Wt |Gm(cfZ^~
ø('Rçß.Pç§áAæeñ\ðKñrë¦íeäãì
13254
`e_aV9V9_
¢8
M
h
QTS
44£
Qa]¼l\V
476
_a`pU
<
l
4
q
4
i7V^QTS
Q¦U
8
_M
6)8
M_aV[
8
M
h¡6
8
M
h
V
4
Q
6!6!89h
Mr]
4
MU3U
<
l
476º
éé²ãÃÄ¨G©-ª¬«®­Ú ²¬Ã¢Ã]¨Èª©Å(­©´¦¨G©´Ä­ª¬­Í9´hL-õ6­ÛÕ-­Í]¨ÝÜ³­ÕJÞìÍÄ±Å´ß­ÃÄ´¢²¬©Õ²³ÍÕD¨G©³´]­Zª³­Í9´hL-õ&­
 Ê¡¤£¥^§¨G©-ª¬«®­ û©´Ä­ª¬­XÍ×µ¸·¹8¥ºNû©³´]­Zª³­Í»
£½¾¿ÀÁ¾^§¨®©-ª³«È­ ÂﬀÃ¢ÃÄ¨®ª³©&Å­X©´ZÆÇ§¨®©-ª³«È­ û©´Ä­Zª³­ÍiÉÊ»
éé²¬©²¬Í¢Í]²LÒ´hL-õ6­ò¶¨È´àßÃ]¨G©-ª¬«®­Ú ²¬Ã¢ÃÄ¨®ª³©&Å­X©´×áZ±³Åãõ&±©-­©´¢Ã
 Ê¡¤£¥DÂﬀÍ¢Í]²L á<Þ §¨G©-ª¬«®­µì·¾-½a½¾³¡7Æ]ÒÑÈÑ¶XñÉ¦ÖØ¦§¨G©-ª¬«®­ û©´Ä­ª¬­XÍZ»
éé²ãÃÄ¨G©-ª¬«®­Ú ²¬Ã¢Ã]¨Èª©Å(­©´×²³Í]Í¢²Lã´hL-õ&­
 Ê¡¤£¥^§¨G©-ª¬«®­ Â`Í]Í¢²Lßµì·¾-½a½¾³¡ÐÆÄãÑÈÑ¶XñÉ¦ÖØùû©´Ä­ª¬­Í»
£½¾¿ÀÁ¾^§¨®©-ª³«È­ ÂﬀÃ¢ÃÄ¨®ª³©&Å­X©´ZÆÇ§¨®©-ª³«È­ ÂﬀÍ¢Í]²L&Éi»
éé²ãÍÄ­Xáf±³ÍàÕß´hL-õ6­ò¶¨È´àß^ÃÄ¨G©-ª¬«®­Ú ²¬Ã¢Ã]¨Èª©Å(­©´×áZ±³Åãõ6±³©-­X©³´¢Ã
 Ê¡¤£¥
´
­áZ±³ÍàÕ á<Þ §¨G©-ª¬«®­µì·
½¥Û³Ö&½Ü
B
ÔzCÔ9²æä§¨®©-ª³«È­ û©³´]­Zª³­Í»
¥¹8Üæ½¥Û¬Ö6½Ü»
Ä }
éé²ãÍÄ­Xáf±³ÍàÕß´hL-õ6­ò¶¨È´àß^ÅÕî-´¢²¬ú-«®­²¬©ÕÃ]¨®©-ª³«È­ÚÇ²³Ã]Ã]¨®ª³©Å(­©´9áf±Å(õ6±³©­©´]Ã
 Ê¡¤£¥
´
­áZ±³ÍàÕ á<Þ §¨G©-ª¬«®­µì·
½¥Û³Ö&½Ü
B
ä-û©´]­Zª¬­XÍZ»
C ä6§¨®©-ª³«È­ û©´Ä­Zª³­Í»
¥¹8Üæ½¥Û¬Ö6½Ü»
éé²ãÃÄ¨G©-ª¬«®­Ú ²¬Ã¢Ã]¨Èª©Å(­©´×Í]­áZ±³ÍàÕß´hL-õ6­
 Ê¡¤£¥^§¨G©-ª¬«®­ ³­Xáf´Ä±Í¶µì·
½¥Û³Ö&½Ü
B
ÔzCÔ9²æäû©´]­Zª¬­XÍZ»
¥¹8Üæ½¥Û¬Ö6½Ü»
£½¾¿ÀÁ¾^§¨®©-ª³«È­ ÂﬀÃ¢ÃÄ¨®ª³©&Å­X©´ZÆÇ§¨®©-ª³«È­ ³­áZ´Ä±³ÍiÉÊ»
éé²(«È¨G©â#­¦Õ«È¨GÃÄ´9ò¶¨®´ßÃ]¨®©ª¬«®­Ú ²¬Ã¢ÃÄ¨®ª³©Å(­X©³´¦«È¨G©âÃ
 Ê¡¤£¥Óﬀ±zÕ-­³»
 Ê¡¤£¥^§¨G©-ª¬«®­ ø±³¨®©´Ä­XÍ9µì·¾Û³Û¬¥··Óﬀ±zÕ-­¬»
£½¾¿ÀÁ¾^§¨®©-ª³«È­ ÂﬀÃ¢ÃÄ¨®ª³©&Å­X©´ZÆÇ§¨®©-ª³«È­ ø±¬¨G©´Ä­ÍiÉÊ»
 Ê¡¤£¥Óﬀ±zÕ-­µ¸·
½¥Û³Ö&½Ü
û ´]­Å äû©³´]­Zª³­Í»
Ó`­fÎ-´×ä¦§¨®©ª¬«®­ ø±¬¨G©´Ä­Í»
¥¹8Üæ½¥Û¬Ö6½Ü»
L U
89638
]¼l-_aSNU
QaM=UU!_XrMrq
4
S
6
U
QaM5q½U
254
q
896
U
8
M5ijU
8
_M
:4
U
¢ﬁ474
M|Qﬀi7_]¼l-_
6!8
U
4
U
<
l
4¢38
U
2{6!8
M
h
V
4
Q
6!6!89h
M

]
4
M=U%i7_]¡l_M
4
MU
6
QaM5q«Q
6
8
M
h
V
4
Q
6!6!89h
Mr]
4
MUﬀi7_]¼l-_
6!8
U
4
U
<
l
4T¥

6!6!89h
M\]
4
M=U,U!_{U
2548
M5q
8

8
q\XrQTV
i7_]¼l-_M
4
M=U
6
_a`RQ¼i7_]¡l-_
6!8
U
4
U
<
l
4¢38
U
2ﬃ6!8
M
h
V
4
Q
6!6!89h
M\]
4
M=Ui7_]¼l-_M
4
M=U
6;896
l
4
SF]
8
UNU
4
q#s
¢2r4
S
4
Q
6
Qi7_]¡l_
6
8
U
46!8
M
h
V
4
Q
6!6!89h
M\]
4
M=U;TQTS
8
Q
:
V
4
]ﬀX
6
U
:-4
Q
6!6!89h
M
4
qQ
6
Q
¢2
_aV
4T¥
	#ç6öçoãYëTíeñYæà½ìì¦íeéãpê©ç5ãYë¼ñYãè

ò5ñYæîöñrë¦íeäã
13254
`e_aV9V9_
¢38
M
h¼896
Q
6!8
]¼l\V
44£
Qa]¼lrV
4
_a`
6!47d
X
4
MU
8
QTVQ
6
6!89h
Mr]
4
M=U;QaM5q
4
aQTV^XrQ¦U
8
_M{_a`
6!8
M
h
V
4
Q
6!6!89h
M

]
4
M=UfaQTS
8
Q
:
V
4767º
Ü¥Û¬ü¸¾-½¥
B
ÔzC ä§¨®©ª¬«®­ û©´Ä­ª¬­Í»
÷¦¥¿µì¹
B
ä ö ¬»
C ä ö
B
»
¥¹Ü»
®
£54
iXoU
8
_M _a`RU
2r4
`e_aV9V9_
¢8
M
h³:
V9_Ai

6
U
Q¦U
4
]
4
MU
8964
S!S
_M
4
_X
6
w

8
_aV^Q¦U
476
S
476
U!S
8
ijU
8
_M ®
¥
Ä

s
:-4
iQaX
6!4
D 89634
aQTV^XrQ¦U
4
q
:-4
`e_aS
48
U
896
Q
6
6!89h
M
4
q
º
ÄaÄ
Ü¥Û¬ü¸¾-½¥
B
ÔzC ä§¨®©ª¬«®­ û©´Ä­ª¬­Í»
÷¦¥¿µì¹
C ä ö
B
»
B
ä ö ¬»
¥¹Ü»
® £54 iXoU 8 _M _a`RU 2r4 `e_aV9V9_ ¢8 M h³: V9_Ai
 6 U
Q¦U 4 ] 4 MU 8964 S!S
_M 4 _X 6
w
 8 _aV^Q¦U 476 S 476 U!S 8 ijU 8 _M ® ¥þý= s :-4 iQaX 6!4
D 896 Q 6!6!89h M 4 qﬃ]¼_aS 4 U 2 QaM³_M5i 4Tº
Ü¥Û¬ü¸¾-½¥
B
ä§¨G©-ª¬«®­ û©´]­Zª¬­XÍZ»
÷¦¥¿µì¹
B
ä ö ¬»
B
ä öS¼-»
¥¹Ü»
ùñ\ðKñæîæeçoæîí ñYïpæeç³à½ììµíeé-ãbêçoãYë¼ñYãè

ò5ñYæîöñ5ë¦íeä-ã
13254
`n_aV9V9_
¢38
M
hÌ896
Q
6!8
]¡lrV
4³4£
Qa]¼lrV
4
_a`lYQTS
QTV9V
4
V
89Ù
Q
:
V
4
Q
6!6!89h
Mr]
4
MUQaMrq
4
aQTV^XrQ¦U
8
_MÛ_a`
6
8
M
h
V
4
Q
6!6!89h
M\]
4
M=UfTQTS
8
Q
:
V
4767º
Ü¥Û¬ü¸¾-½¥
B
ÔzC ä§¨®©ª¬«®­ û©´Ä­ª¬­Í»
÷¦¥¿µì¹
£8½¾¿ÀÁ¾øù²¬Í¢²#«®«®­Z«®¨ÈâX²¬ú-«®­ §­ýî-­X©áf­³»
B
ä ö ¬»
C ä ö
B
»
¥¹Ü»
®
£54
iXoU
8
_M _a`RU
2r4
`e_aV9V9_
¢8
M
h³:
V9_Ai

6
U
Q¦U
4
]
4
MU
8964
S!S
_M
4
_X
6
w

8
_aV^Q¦U
476
S
476
U!S
8
ijU
8
_M ®
¥
Ä

s
:-4
iQaX
6!4
D 89634
aQTV^XrQ¦U
4
q
:-4
`e_aS
48
U
896
Q
6
6!89h
M
4
q
w
8
M{U
2546!47d
X
4
MU
8
QTV
8
MU
4
S
lrS
4
U
Q¦U
8
_M
Fº
Ü¥Û¬ü¸¾-½¥
B
ÔzC ä§¨®©ª¬«®­ û©´Ä­ª¬­Í»
÷¦¥¿µì¹
£8½¾¿ÀÁ¾øù²¬Í¢²#«®«®­Z«®¨ÈâX²¬ú-«®­ §­ýî-­X©áf­³»
C ä ö
B
»
B
ä ö ¬»
¥¹Ü»
hW ã
	/Y -bF.k #F¡/ $¨"¼	ä= b
?¼F	ﬁ/
13254
U
¢
_]¼_
6
U
6!89h
M
8
Z\iQaM=U½S
476
U!S
8
ijU
8
_M
6
_MÛQÌlYQTS
QTV9V
4
V
89Ù
Q
:
V
4©6!47d
X
4
M5i
4
_a`
6
U
Q¦U
4
]
4
MU
6
QTS
4
U
254
`e_aV9V9_
¢38
M
hoº
Ä ý
ta¥ L U 8964 S!S
_M 4 _X 6 `n_aS_M 4¨6 U
Q¦U 4 ] 4 M=U_a`0Q¡l\QTSFQTV9V 4 V 89Ù Q : V 46!47d X 4 M5i 4 _a` 6 U
Q¦U 4 ] 4 M=U 6 U!_PQ 6
6!89h M
Q ]ﬀXoU
Q : V 4 TQTS 8 Q : V 4 U 2 Q¦U 896 Q 6
6!89h M 4 q*_aS 4 TQTV^XrQ¦U 4 q :§< QaM5_TU 2r4 S 6 U
Q¦U 4 ] 4 M=Uﬀ_a`;U 254P6 Qa] 4
lYQTS
QTV9V 4 V 89Ù Q : V 46!47d X 4 M5i 4 _a` 6 U
Q¦U 4 ] 4 M=U 6 s5XrM5V 476!6 U 2 _ 6!4 QTijU 8 _M 6 QTS 46N< Mri 2 S!_M 89Ù74 q½QTi7i7_aS!q 8 M h
U!_¼U 254 l\QTS
QTV9V 4 V 6!4 ]¡QaM=U 8 i 67¥
w
® ¥9tµ
}§¥
x
8 ] 8 V^QTS!V < s 8 U 896p4 S
S!_M 4 _X 6 `n_aSp_M 4ﬁ6 U
Q¦U 4 ] 4 M=Uk_a`\Q3lYQTS
QTV9V 4 V 89Ù Q : V 4f6!47d X 4 M5i 4 _a` 6 U
Q¦U 4 ] 4 M=U 6 U!_
q 4 QTV9V9_§iQ¦U 4 QaM < q < MrQa] 8 iQTV9V <§ QTV9V9_§iQ¦U 4 qaQTS 8 Q : V 4 U 2 Q¦U 896 Q 6!6
89h M 4 q¼_aS 4 aQTV^XrQ¦U 4 q :§< QaMr_TU 254 S
6 U
Q¦U 4 ] 4 M=U)_a`pU 254¨6 Qa] 4 lYQTS
QTV9V 4 V 89Ù Q : V 4(6!47d X 4 M5i 4 _a` 6 U
Q¦U 4 ] 4 MU 6 sXrM5V 476
6 U 2 _ 6!4 QTijU 8 _M 6 QTS 4
6!< M5i 2 S!_M 89Ù74 q|QTi7i7_aS!q 8 M h U!_U 254 l\QTS
QTV9V 4 V 6!4 ]¡QaM=U 8 i 67¥
w
® ¥Ç}a

MrQTV9_ h _X 6 S 476 U!S 8 ijU 8 _M 6 QTlrlrV < U!_¨U 254)8 U 4 S
Q¦U 8 _M 6 _a`Q¨l\QTS
QTV9V 4 V 89Ù Q : V 4 `e_aS  V9_A_al 6 U
Q¦U 4 ] 4 M=U ¥

ijU 8 _M

 8 MU 2 S 4 QTq 1  896½6N< M5i 2 S!_M 89Ù74 q ¢8 U 2 QTijU 8 _M


8 MU 2 S 4 QTq 1

8 ` 1 Q 6
6!89h M 6 U!_«Q 6
8 M h V 4
Q 6!6!89h M\] 4 M=U¡aQTS 8 Q : V 4
x
QT`nU 4 S 4£o4 iXoU 8 M h

PQaMrq 1

4 TQTV^XrQ¦U 476
x
:-4 `n_aS 4|4£o4 iX5U 8 M h


¥ W\_aS
4£
Qa]¼lrV
4
s
4£54
iXoU
8
_Mﬃ_a`bU
2r4
`n_aV9V9_
¢38
M
h
l\QTS
QTV9V
4
V
89Ù
Q
:
V
4(6!47d
X
4
M5i
476
_a`
6
U
Q¦U
4
]
4
MU
689634
S!S
_M
4
_X
6
w

8¤
_aV^Q¦U
476
S
476
U!S
8
ijU
8
_Mﬃ®
¥9tµf:-4
iQaX
6
4
_a`kX\M
6N<
M5i
2
S
_M
89Ù74
q³_al
4
S
Q¦U
8
_M
6
_M{U
254
]ﬀXoU
Q
:
V
4
aQTS
8
Q
:
V
4±D(º
Ü8¥Û³üì¾-½¥ Ü¥Û³üì¾-½¥
B
ä-û©´]­Zª¬­XÍZ»
B
ÔzC äû©´Ä­ª¬­XÍZ»
÷¥¿6µ¸¹ ÷¥¿µì¹
£½¾¿ÀÁ¾øù²³Í]²¬«È«®­Z«®¨®â²¬ú«È­ §­Xýî­©áZ­¬» £½¾¿ÀÁ¾øù²³Í]²¬«È«®­Z«®¨®â²¬ú«È­ §­Xýî-­©áZ­¬»
B
ä öå³»
B
ä öå³»
B
ä ö%¼» C ä ö
B
»
¥¹8Ü¦» ¥¹8Ü¦»
®
£54
iXoU
8
_M©_a`U
254
`e_aV9V9_
¢38
M
h
l\QTS
QTV9V
4
V
89Ù
Q
:
V
4¼6
47d
X
4
Mri
4
_a`
6
U
Q¦U
4
]
4
MU
6%896
M5_TU
4
S!S!_M
4
_X
6
s
:-4
iQaX
6!4
6N<
M5i
2
S!_M
89Ù
Q¦U
8
_M©_M
x
4
M
6
X5S
476
U
2
Q¦UU
254
Q
6
6!89h
Mr]
4
M=UU!_
D :§<
U
2r4
Z\S
6
Ul\QTS
QTV9V
4
VRU
2
S
4
QTq©_§i7iXrS
6
:-4
`n_aS
4
U
254,4
aQTV^XrQ¦U
8
_M{_a`
D :=<
U
2546!4
i7_Mrqﬃl\QTS
QTV9V
4
VU
2
S
4
QTq
¥
Ü¥Û¬ü¸¾-½¥
B
ÔzC äû©´]­Zª¬­XÍZ»
§Ô`óåä¦§¨®©-ª³«È­ û©´Ä­Zª³­Í»
÷¦¥¿µì¹
£8½¾¿ÀÁ¾øù²¬Í¢²#«®«®­Z«®¨ÈâX²¬ú-«®­ §­ýî-­X©áf­³»
÷¥¿6µ¸¹
B
ä öå³»
§ﬃä ö%ñ&»
¥¹8Ü¦»
÷¥¿6µ¸¹
ó,ä ö §»
C ä ö
B
»
¥¹8Ü¦»
¥¹Ü»
Ä À
LNM«i7_M=U!S
Q 6 U7s 4£54 iXoU 8 _MÏ_a`3U 254 `n_aV9V9_ ¢38 M h l\QTSFQTV9V 4 V 89Ù Q : V 4{6!47d X 4 M5i 4 _a` 6 U
Q¦U 4 ] 4 M=U 6¼8964 S!S!_M 4 _X 6
w
 8 _aV^Q¦U 476 S 476 U!S 8 ijU 8 _MÌ® ¥9tµ s :-4 iQaX 6!4 U 2r4 _al 4 S
Q¦U 8 _M 6 _M
x
qr_{M5_TU 6N< M5i 2 S!_M 89Ù74 U 254 Q 6
6!89h Mr] 4 M=U
QaM5q 4 aQTV^XrQ¦U 8 _M|_al 4 S
Q¦U 8 _M 6 _M D¨º
Ü¥Û¬ü¸¾-½¥
B
ÔzC äû©´]­Zª¬­XÍZ»
§Ô`óåä¦§¨®©-ª³«È­ û©´Ä­Zª³­Í»
÷¦¥¿µì¹
£8½¾¿ÀÁ¾øù²¬Í¢²#«®«®­Z«®¨ÈâX²¬ú-«®­ §­ýî-­X©áf­³»
÷¥¿6µ¸¹
B
ä öå³»
§ﬃä ö%ñ&»
¥¹8Ü¦»
÷¥¿6µ¸¹
C ä ö
B
»
ó,ä ö §»
¥¹8Ü¦»
¥¹Ü»
LNM
ha4
M
4
S
QTVIs
6
2
_
¢38
M
h
U
2
Q¦UU
25476!4
S
476
U!S
8
ijU
8
_M
6
QTS
406
Q¦U
896
Z
4
q%S
47d
X
8
S
476
S
4
Q
6
_M
8
M
h
Q
:
_XoU
6N<
M5i
2
S
_M
89Ù
Q

U
8
_M
:-4
U
¢ﬁ474
M%l\QTS
QTV9V
4
VU
2
S
4
QTq
6
_a`Ai7_M=U!S!_aV
¥Rª
_
¢ﬁ4

4
S7s
8
M%lrS
QTijU
8
i
4
]¼_
6
U
8
M
6
U
QaM5i
476
_a`ol\QTS
QTV9V
4
V
89Ù
Q
:
V
4
6!47d
X
4
M5i
476
_a`
6
U
Q¦U
4
]
4
M=U
6
w
QaM5qÌlYQTS
QTV9V
4
V
89Ù
Q
:
V
4
`e_aS

V9_§_al
6
U
Q¦U
4
]
4
MU
6F%6
Q¦U
896
`
<
U
254
`n_aV9V9_
¢38
M
h
U
¢
_
6
U!S!_M
ha4
SRS
476
U!S
8
ijU
8
_M
6
q
4
ZYM
4
q
8
M(U
4
S
]
6
_a`rU
254ﬁ6!47d
X
4
M=U
8
QTV
6!4
]¡QaM=U
8
i
6
_a`rU
254
lrS
_
h
S
Qa]¡]
8
M
h
]¼_Aq
4
V
º
ta¥
L U
8964
S!S
_M
4
_X
6
`n_aS_M
4¨6
U
Q¦U
4
]
4
M=U_a`0Q¡l\QTSFQTV9V
4
V
89Ù
Q
:
V
46!47d
X
4
M5i
4
_a`
6
U
Q¦U
4
]
4
M=U
6
U!_PQ
6
6!89h
M
Q ]ﬀXoU
Q
:
V
4
TQTS
8
Q
:
V
4
U
2
Q¦U
896
Q
6
6!89h
M
4
q*_aS
4
TQTV^XrQ¦U
4
q
:§<
QaM5_TU
2r4
S
6
U
Q¦U
4
]
4
M=Uﬀ_a`;U
254P6
Qa]
4
lYQTS
QTV9V
4
V
89Ù
Q
:
V
4(6!47d
X
4
M5i
4
_a`
6
U
Q¦U
4
]
4
M=U
67¥
}§¥
x
8
]
8
V^QTS!V
<
s
8
U
896p4
S
S!_M
4
_X
6
`n_aSp_M
4ﬁ6
U
Q¦U
4
]
4
M=Uk_a`\Q3lYQTS
QTV9V
4
V
89Ù
Q
:
V
4f6!47d
X
4
M5i
4
_a`
6
U
Q¦U
4
]
4
M=U
6
U!_
q
4
QTV9V9_§iQ¦U
4
QaM
<
q
<
MrQa]
8
iQTV9V
<§
QTV9V9_§iQ¦U
4
qaQTS
8
Q
:
V
4
U
2
Q¦U
896
Q
6!6
89h
M
4
q¼_aS
4
aQTV^XrQ¦U
4
q
:§<
QaMr_TU
254
S
6
U
Q¦U
4
]
4
M=U3_a`pU
254,6
Qa]
4
lYQTS
QTV9V
4
V
89Ù
Q
:
V
4(6!47d
X
4
M5i
4
_a`
6
U
Q¦U
4
]
4
M=U
67¥

MrQTV9_
h
_X
6
S
476
U!S
8
ijU
8
_M
6
QTlrlrV
<
U!_(U
254)8
U
4
S
Q¦U
8
_M
6
_a`pQ%l\QTSFQTV9V
4
V
89Ù
Q
:
V
4
`n_aS

V9_§_al
6
U
Q¦U
4
]
4
MU
¥1254
S
4
`e_aS
4
s
8
M¨]¼_
6
UbiQ
6!476
U
2r40ha4
M
4
S
QTV§S
476
U!S
8
ijU
8
_M
6
_MU
2r406
2
QTS
4
q%TQTS
8
Q
:
V
476
_a`rQflYQTS
QTV9V
4
V
89Ù
Q
:
V
46!47d
X
4
M5i
4
_a`
6
U
Q¦U
4
]
4
M=U
6
_aS,QPl\QTS
QTV9V
4
V
89Ù
Q
:
V
4
`n_aS

V9_§_al
6
U
Q¦U
4
]
4
M=U,iQaM
:-4¨6
2
_
¢
MU!_
:-4ﬀ6
Q¦U
896
Z
4
q
:§<
X
6!8
M
h
6!47d
X
4
M=U
8
QTVS
4
Q
6
_M
8
M
h
U!_
6
2
_
¢
U
2
Q¦U3U
2546
U!S!_M
ha4
SS
476
U!S
8
ijU
8
_M
6
QTS
4,6
Q¦U
896
Z
4
q
¥
hW ã
	/Y -bF.k #F¡/@np¼.R	lﬀ -F¼/

`ÃU
4
S¡Q lYQTS
QTV9V
4
V
89Ù
Q
:
V
46!47d
X
4
M5i
4
_a`
6
U
Q¦U
4
]
4
M=U
6
U
4
S
]
8
M\Q¦U
476¼4£
i
4
lrU
8
_MrQTV9V
<
sfU
254
`e_aV9V9_
¢38
M
h
U
¢
_
S
476
U!S
8
ijU
8
_M
6
QTlrl\V
<Yº
Ä v
ta¥ L U 896¼4 S!S
_M 4 _X 6 U!_ 4 aQTV^XrQ¦U 4 QaM < ](X5U
Q : V 4 TQTS 8 Q : V 4 U 2 Q¦U¼i7_X5V9q 2 Q7 4{:-474 MQ 6!6!89h M 4 q :=<
U 2r4½4£54 iXoU 8 _M_a`3U 254 l\QTS
QTV9V 4 V 89Ù Q : V 4{6
47d X 4 Mri 4 _a` 6 U
Q¦U 4 ] 4 M=U 6 QTi7i7_aS!q 8 M h U!_|U 2r4 lYQTS
QTV9V 4 V
6
4 ]¡QaM=U 8 i 6 sYXrM=U 8 V#U 2 Q¦U;aQTS 8 Q : V 4¨2 Q 6;6 X :\6!47d X 4 MU!V <P:-474 M{Q 6!6!89h M 4 q ¥
w
® ¥ Ä 
}§¥
x
8 ] 8 V^QTS!V < s 8 U 8964 S!S
_M 4 _X 6 U!_ 4 aQTV^XrQ¦U 4 _aSPQ 6!6!89h MÛQaM <Ï6!8 M h V 4 Q 6!6!89h M\] 4 M=UaQTS 8 Q : V 4 U 2 Q¦U
i7_XrV9q 2 Q 4;:-474 MQ 6!6!89h M 4 q :=< U 254f4£54 iXoU 8 _M¡_a`YU 254 lYQTS
QTV9V 4 V 89Ù Q : V 436
47d X 4 Mri 4 _a` 6 U
Q¦U 4 ] 4 M=U 6
QTi7i7_aS
q 8 M h U!_¼U 254 l\QTS
QTV9V 4 V 6!4 ]¡QaM=U 8 i 67¥
w
® ¥þý=

MrQTV9_ h _X 6 S 476 U!S 8 ijU 8 _M 6 QTlrlrV < QT`nU 4 SfQ¨lYQTS
QTV9V 4 V 89Ù Q : V 4 `e_aS  V9_§_al 6 U
Q¦U 4 ] 4 MUU 4 S
] 8 MrQ¦U 476ﬁ4£ i 4 l5U 8 _M 
QTV9V <a¥ LNM ha4 M 4 S
QTVIs 6
2 _ ¢8 M h U 2 Q¦UU 25476!4 S 476 U!S 8 ijU 8 _M 6 QTS 46 Q¦U 896 Z 4 qÌS 47d X 8 S 476 S 4 Q 6 _M 8 M h Q : _XoUU 254
l\QTS
QTV9V 4 V¿U 2 S 4 QTq 6 _a`fi7_M=U!S!_aVﬁU!_|q 4 U 4 S
] 8 M 4¼¢258 i 2 aQTS 8 Q : V 476 i7_X5V9q :4 Q 6!6!89h M 4 q«aQTV^X 476ﬀ:=<4£54
iXoU 8 _M«QTi7i7_aS!q 8 M h U!_ﬃU 254 l\QTS
QTV9V 4 V 6!4 ]¡QaM=U 8 i 67¥½ª _ ¢ﬁ4  4 S7s 6!47d X 4 M=U 8 QTVS 4 Q 6 _M 8 M h iQaM :4 X 6
4 q©U!_
q 4 U 4 S
] 8 M 4 Q 6 Xrl 4 S 6!4 U¿_a`#U 2r4 aQTS 8 Q : V 476 U 2 Q¦Ui7_X5V9q :-474 MPQ 6!6!89h M 4 q½aQTV^X 476:=< lYQTS
QTV9V 4 V 4£o4 iXoU 8 _M ¥
LNMlrS
QTijU
8
i
4
s]¡_
6
U
8
M
6
U
QaM5i
476
_a`fS
4
i7_
4
S
<
`nS!_]QaM
4£
i
4
l5U
8
_MDqr_|M5_TU
4
S
S!_M
4
_X
6
V
<©4
aQTV^XrQ¦U
4
_aS
Q
6!6!89h
MÌQaM
<
aQTS
8
Q
:
V
48
M U
25896%6
X5l
4
S
6!4
U
¥13254
S
4
`n_aS
4
s
8
M©]¼_
6
U,iQ
6!476
U
254ha4
M
4
S
QTVS
476
U!S
8
ijU
8
_M
6
iQaM
:-46
2
_
¢
M½U!_
:-46
Q¦U
896
Z
4
qX
6!8
M
h6
47d
X
4
M=U
8
QTVS
4
Q
6
_M
8
M
ho¥
hW
)FF	F0@?¡
	S¼('*)|(Òl $, 3 	+	   '¼+	 #/
LNMÜ_aS!q
4
S|U!_ lrS
_
8
q
4
i7_M=U!S!_aVﬀ_
4
S
h
S
QaM§XrV^QTS
8
U
<
QaM5q V9_QTq
:
QTV^QaM5i
8
M
h
s¼Q ORQTS
QTV9V
4
V
89Ù
Q
:
V
4 ±_A_al
lrS
Q
h
]Q
2
Q
6
U
¢
_¡_alrU
8
_MrQTVbQTS
h
X\]
4
M=U
6
U
2
Q¦UQTS
4
X
6!4
qPU!_
8
M5q
8
iQ¦U
4
U
2
Q¦UQl\QTSFQTV9V
4
V
89Ù
Q
:
V
4
`e_aS

V9_A_al
6
U
Q¦U
4
]
4
MU
6
2
_X5V9q
:44£54
iXoU
4
q¡QTi7i7_aS!q
8
M
h
U!_,Q]¼_Aq
8
Z
4
q(l\QTS
QTV9V
4
V
6!4
]QaMU
8
i
6¥k1254
]¼_Aq
8
Z
4
q(l\QTS

QTV9V
4
V
6!4
]¡QaM=U
8
i
6896¿47d
X
8
aQTV
4
M=U¿U!_%U
254
q
4
`IQaX5V[Ul\QTSFQTV9V
4
V
6!4
]QaMU
8
i
6
s
:
XoUU
254
S
XrM

U
8
]
4
l
4
S!`e_aS
]¡QaM5i
4
]¡Q
<½:-4
q
8GF-4
S
4
M=U
¥13254
i7_]¡lrV
4
U
4
`e_aS
]Ý_a`kQORQTS
QTV9V
4
V
89Ù
Q
:
V
4
±b_§_alﬃlrS
Q
h
]¡Q
896
Q
6
`n_aV9V9_
¢367º
£½¾¿ÀÁ¾øù²³Í]²¬«È«®­Z«®¨®â²¬ú«È­ Þ8±±õ
Ë ÆåË ÓïîÅ óßÍ]­²
ÕÃﬀö@»XÎoæÊç7èhétê
éë
¢åì
È
ÉÊ¢	
Ö Ç
¤
ÔeË øù²¬´Ä´Ä­XÍ]©ö@»XÎ.íî#èïètéëç Ö Ò
¢#¤ 
Ö Ø
¢#É
ÉïÎÇ»
13254
QTS
h
Xr]
4
MU
68
Mrq
8
iQ¦U
4
U
2
Q¦UU
254ﬀ8
U
4
S
Q¦U
8
_M
6
_a`0U
254
l\QTS
QTV9V
4
V
89Ù
Q
:
V
4
`n_aS

V9_§_al
6
U
Q¦U
4
]
4
MU
6F2
_X5V9q
:-4¨4£54
iXoU
4
qÌQ
6
Q
6
l
4
i
8
Z
4
q©MAXr]
:-4
S3_a`lYQTS
QTV9V
4
VkU
2
S
4
QTq
6
s
8
M
6
U
4
QTq©_a`0U
254
q
4
`IQaX5V[U_a`¿Q
6!4
lYQTS
Q¦U
4
l\QTS
QTV9V
4
V;U
2
S
4
QTqÏ`e_aS
4
QTi
2 8
U
4
S
Q¦U
8
_M
¥ 1254
»
Xr]
132
S
4
QTq
6
QTS
h
Xr]
4
MU
8
M5q
8
iQ¦U
476
U
254
MAXr]
:-4
S(_a`
l\QTS
QTV9V
4
V¿U
2
S
4
QTq
6
s0QaM5qÌU
2r4
l\Q¦UNU
4
S
M*QTS
h
X\]
4
M=U
8
M5q
8
iQ¦U
476
U
254
]
4
U
2
_Aq
:§<©¢258
i
2Ì8
U
4
SFQ¦U
8
_M
6
QTS
4
Q
6!6!89h
M
4
q©U!_³l\QTS
QTV9V
4
VRU
2
S
4
QTq
67¥ﬀ13254
l\Q¦UNU
4
S
M
8
q
4
MU
8
Z
4
S,iQaM
:-4
°¿V9_Ai
Ys
m
<
i7V
8
iTsp_aS
Í
M
g)4
]QaM5q
¥

M
4£
Qa]¼l\V
4
_a`0U
2r4
Q
6!6
89h
Mr]
4
M=U)_a`
8
U
4
S
Q¦U
8
_M
6
U!_½U
2
S
4
QTq
6
`e_aS
4
QTi
2
_a`RU
254
q
8GF-4
S
4
M=UlYQ¦UNU
4
S
M
6896
6
2
_
¢
M
8
M
1
Q
:
V
4
Ä
¥9ta¥
132r4
l\QTSFQTV9V
4
V
6!4
]¡QaM=U
8
i
6
Q
6!6
_Ai
8
Q¦U
4
q
¢38
U
2
U
254
°ﬁV9_Ai
*QaM5q
m
<
i7V
8
i³lYQ¦UNU
4
S
M
6
iQaM
:-4
q
4
ZYM
4
q
:§<
U!S
QaM
6
`e_aS
]¡Q¦U
8
_M_a`Q¨l\QTS
QTV9V
4
V
89Ù
Q
:
V
4
`e_aS

V9_§_al
6
U
Q¦U
4
]
4
MU
6ﬁ¢38
U
2
QTS
h
Xr]
4
MU
6¿8
MU!_ﬀQaM
47d
X
8
aQTV
4
M=U
:
V9_Ai

6
U
Q¦U
4
]
4
M=U
4
Mri7V9_
6!8
M
h
Q3lYQTS
QTV9V
4
V
89Ù
Q
:
V
4
`e_aS

V9_A_al
6
U
Q¦U
4
]
4
M=U
¢38
U
2
_XoUkQTS
h
Xr]
4
M=U
67¥k13254
S
4
`e_aS
4
s
Ä Ñ
óßÍ]­²ÕÂ óß&ÍÄ­X²Õð¶ óßÍ]­²
ÕH· óß&ÍÄ­X²Õ
Ô
¶9«È±-áâ ñÔ¤¬Ô&¼ ËÔ
Ù
Ú
Ôè&Ô*  í&Ôð
½¥
Í¥½a·X¥¶9«®±áâ ðÔí  Ôè&Ô
Ú
Ù
ÔË ¼Ô¤¬Ôñ
·xL-áf«®¨®á ñÔ
Ù
Ôí ¬Ô
Ú
Ôð ¼-Ôè Ë&Ô* 
½¥
Í¥½a·X¥·xL-áf«®¨Gá ðÔ
Ú
Ô¤ íÔ
Ù
Ôñ  ÔË è&Ô&¼
áï©
Ô
­Åã²¬©Õ1ñ ñÔè ¬Ô
Ù
Ôí ¼ ËÔ
Ú
Ô* Ôð
½¥
Í¥½a·X¥áï©
Ô
­Åã²³©Õ ñ ðÔ¤¬Ôñ íÔË&Ô&¼  Ô
Ú
Ô
Ù
è
ñ áï©-­õ&±Ã]Ã]¨®ú«È­²³Ã]Ã]¨Èª©Å(­©´×±¥Þ°¨È´]­Í¢²#´Ä¨®±³©&Ã9¨®Ã9ª³¨ÝÜ³­©JÞ ±³Í<áï©
Ô
­Åã²¬©Õ^õ²¬´Ä´]­Í¢©ÃZÑ
1 Q : V 4 Ä ¥9taº ® £ Qa]¡lrV 4 _a`\U 254 Q 6!6!89h Mr] 4 MUk_a` 8 U 4 S
Q¦U 8 _M 608 M¨U 254 V9_§_alﬀS
QaM ha4f~¨¥9¥au U!_`e_X5SpU 2 S 4 QTq 6 `e_aS
Ql\QTSFQTV9V 4 V 89Ù Q : V 4 `e_aS  V9_A_al 6 U
Q¦U 4 ] 4 MU ¢8 U 2 QaM5q ¢38 U 2 _XoU
ðµç=òçAðµìç QaM5q ¢38 U 2 q 8GF4 S 4 M=U3l\Q¦UNU 4 SFM 67¥
U 25476!4 l\Q¦UNU 4 SFM 6 QTS 4 S 4 QTV9V < Q(i7_M 4 M 894 MU 6N< M=U
QTijU 8 i 6
2 _aSNU 2 QaMrq#sASFQ¦U 254 SﬁU 2 QaMPQ¨q 896 U 8 M5ijU` 4 Q¦U
X5S 4 _a`
_X5Sl\QTS
QTV9V 4 VRl\S!_ h S
Qa]¡] 8 M h ]¡_§q 4 V ¥,13254 l\QTS
QTV9V 4 V 6!4 ]QaMU 8 i 6 Q 6
6 _§i 8 Q¦U 4 q ¢38 U 2 U 254¼Í M g)4 ]QaM5q
l\Q¦UNU
4
S
M
8
MU!S
_§q\Xri
476
M5_M5q
4
U
4
S
]
8
M
896
U
8
i%Q
6!6!89h
Mr]
4
MU_a`
8
U
4
SFQ¦U
8
_M
6
U!_¼U
2
S
4
QTq
6
s
:
XoU3U
254%8
U
4
S
Q¦U
8
_M
6
QTS
4
QTV
¢
Q
<o6)8
M
8
U
8
Q¦U
4
q
8
M
6
47d
X
4
M=U
8
QTV_aS
q
4
S
¥

æeä#á¦âùñ5ëëµçAðTã
13254
°ﬁV9_Ai
 l\Q¦UNU
4
S
M
8
M5q
8
iQ¦U
476
U
2
Q¦U
8
U
4
S
Q¦U
8
_M
6¨6
2
_X5V9q
:-4
Q
6!6!89h
M
4
qU!_³l\QTS
QTV9V
4
VkU
2
S
4
QTq
68
M i7_M

U
89h
X5_X
6:
V9_Ai

67¥
£½¾¿ÀÁ¾øù²³Í]²¬«È«®­Z«®¨®â²¬ú«È­ Þ8±±õ¤ÆìÓïîÅ óßÍ]­²Õ&Ã¶ö@» ÓÕÔøù²¬´Ä´]­Í¢©^ö@»Ì¶9«®±-áâ-Éi»
ØÇÖ6½Õû9µì¹ÌË ½¥
Í¥½a·X¥
Î$¯°¨®Í¢Ã]´ÑÈÑÞ²¬Ã]´9ü¸ÖÖ6£
ò
Ç5ÇÈ ó9ÇzÒÓ¥ô ûõÊ»
¥¹ÜÁüìÖ$Ö&£×»

l\QTS
QTV9V
4
V
89Ù
Q
:
V
4
`e_aS

V9_§_al
6
U
Q¦U
4
]
4
M=U
¢8
U
2
_XoU
ðµç=òçAðµìç
QaM5q
¢8
U
2
U
254
°ﬁV9_Ai
³l\Q¦UNU
4
SFM
896
q
4
ZYM
4
q
:§<
U!S
QaM
6
`n_aSF]¡Q¦U
8
_MPU!_U
2r4
`n_aV9V9_
¢38
M
hoº
Ü¥Û¬ü¸¾-½¥
Ó`îÅ û ´]­Í¢²#´]¨È±©ÃïäùÛ¬Ö¹8· ¾¹ Õû©³´]­Zª³­Íä ö4Ìﬃ²#ÎÆ ñÔ-ø±ÃZÆ¸Þ8²¬Ã]´ÊÉ é1ø±ÃZÆ¸¯°¨®Í¢ÃÄ´iÉXåaÉi»
Ó`îÅ óß&ÍÄ­X²ÕÃ äùÛ¬Ö¹8· ¾¹ Õû©³´]­Zª³­Íä ö4Ì¨G©¤Æ¸Ìç²Î¤ÆÄ³Ô-ÓÉÊÔ6Ó`îÅ û ´]­Í¢²#´Ä¨®±³©&ÃÊÉi»
÷¦¥¿µì¹
£8½¾¿ÀÁ¾øù²¬Í¢²#«®«®­Z«®¨ÈâX²¬ú-«®­ Þ$±±³õ¤»
ØÇÖ&½(ó µ¸¹æñDÑ®ÑÓ`î&Å óßÍÄ­X²ÕÃïé üìÖÖ6£
ØÇÖ6½öåµì¹ û©´Ä­ª¬­ÍÆÄÆ¸¯°«È±²#´ZÆ óﬀÉ	¯«®±³²¬´ZÆ¸Ó`îÅ óßÍ]­²Õ&ÃÊÉ]ÉÄôa¯°«®±³²¬´ZÆìÓïîÅ û ´Ä­XÍ]²¬´Ä¨®±³©ÃiÉÄÉﬀÑ®Ñ
û©´Ä­ª¬­XÍZÆ]Æì¯°«È±²#´Æ¸ó÷aÉa¯°«È±²#´ÆìÓ`î&Å óß&ÍÄ­X²ÕÃiÉÄÉ]ôa¯°«È±²#´ÆìÓ`î&Å û ´]­Í¢²#´Ä¨®±³©&ÃÊÉ]É éSüìÖÖ6£
ò
Ç5ÇÈ ó9ÇzÒÓ¥ôh³ù²#« Æìø±ÃZÆ¸¯¨GÍ¢ÃÄ´iÉøÉ	õi»
¥¹ÜæüìÖÖ6£×»
¥¹8ÜÁü¸ÖÖ6£¦»
¥¹Ü»

l\QTS
QTV9V
4
V
89Ù
Q
:
V
4
`e_aS

V9_A_al
6
U
Q¦U
4
]
4
MU
¢38
U
2
ðµç=òçAðµìç
QaM5q
¢38
U
2
U
254
°ﬁV9_§iF³l\Q¦UNU
4
S
M
896
q
4
ZYM
4
q
:=<
Ä Ò
U 254,6 Qa] 4 U!S
QaM 6 `e_aS
]Q¦U 8 _M 4£ i 4 lrU;U 2 Q¦U;U 254%1 QaM5q{¬V9_A_al 6 QTS 4
ðKç§òYçoðµìç V9_A_al 67¥
0
'á§æîíeá{ùñ5ëëµçAðTã
13254
m
< i7V 8 iﬃl\Q¦UNU 4 S
M 8 M5q 8 iQ¦U 476 U 2 Q¦U 8 U 4 S
Q¦U 8 _M 6³6F2 _X5V9q :-4 Q 6
6!89h M 4 qØU!_«l\QTSFQTV9V 4 V3U 2 S 4 QTq 68 MÛQ
S!_XrMrq  S!_ :r8 M³]QaMrM 4 S ¥
£½¾¿ÀÁ¾øù²³Í]²¬«È«®­Z«®¨®â²¬ú«È­ Þ8±±õ¤ÆìÓïîÅ óßÍ]­²Õ&Ã¶ö@» ÓÕÔøù²¬´Ä´]­Í¢©^ö@»÷·xL-áZ«È¨GáXÉi»
ØÇÖ6½Õû9µì¹ÌË ½¥
Í¥½a·X¥
Î$¯°¨®Í¢Ã]´ÑÈÑÞ²¬Ã]´9ü¸ÖÖ6£
ò
Ç5ÇÈ ó9ÇzÒÓ¥ô ûõÊ»
¥¹ÜÁüìÖ$Ö&£×»

lYQTS
QTV9V 4 V 89Ù Q : V 4 `e_aS  V9_A_al 6 U
Q¦U 4 ] 4 M=U ¢38 U 2 _X5U
ðµç§òYçoðKìç QaM5q ¢38 U 2 U 254
m
< i7V 8 il\Q¦UNU 4 S
M 896 q 4 ZYM 4 q
:§< U!S
QaM 6 `n_aSF]¡Q¦U 8 _MPU!_U 2r4 `n_aV9V9_ ¢38 M hoº
Ü¥Û¬ü¸¾-½¥
Ó`îÅ û ´]­Í¢²#´]¨È±©ÃïäùÛ¬Ö¹8· ¾¹ Õû©³´]­Zª³­Íä ö4Ìﬃ²#ÎÆ ñÔ-ø±ÃZÆ¸Þ8²¬Ã]´ÊÉ é1ø±ÃZÆ¸¯°¨®Í¢ÃÄ´iÉXåaÉi»
Ó`îÅ óß&ÍÄ­X²ÕÃ äùÛ¬Ö¹8· ¾¹ Õû©³´]­Zª³­Íä ö4Ì¨G©¤Æ¸Ìç²Î¤ÆÄ³Ô-ÓÉÊÔ6Ó`îÅ û ´]­Í¢²#´Ä¨®±³©&ÃÊÉi»
÷¦¥¿µì¹
£8½¾¿ÀÁ¾øù²¬Í¢²#«®«®­Z«®¨ÈâX²¬ú-«®­ Þ$±±³õ¤»
ØÇÖ&½(ó µ¸¹æñDÑ®ÑÓ`î&Å óßÍÄ­X²ÕÃïé üìÖÖ6£
ØÇÖ6½öåµì¹æñÑÈÑ¶Æ¸Ó`îÅ û ´]­Í¢²#´]¨È±©Ã<BÓïîÅ óßÍÄ­X²ÕÃéó,éSaÉaÓ`î&Å óß&ÍÄ­X²ÕÃïé,ü¸ÖÖ6£
ò
Ç5ÇÈ ó9ÇzÒÓ¥ôh³ù²#« Æìø±ÃZÆ¸¯¨GÍ¢ÃÄ´iÉ%ó`øôaÓïîÅ óßÍÄ­X²ÕÃiÉ	õi»
¥¹ÜæüìÖÖ6£×»
¥¹8ÜÁü¸ÖÖ6£¦»
¥¹Ü»

l\QTS
QTV9V
4
V
89Ù
Q
:
V
4
`n_aS

V9_A_al
6
U
Q¦U
4
]
4
MU
¢8
U
2
ðKç§òYçoðKìKç
QaM5q
¢8
U
2
U
254
m
<
i7V
8
il\Q¦UNU
4
S
M
896
q
4
ZYM
4
q
:=<
U
254,6
Qa]
4
U!S
QaM
6
`e_aS
]Q¦U
8
_M
4£
i
4
lrU;U
2
Q¦U;U
254%1
QaM5q{¬V9_A_al
6
QTS
4
ðKç§òYçoðµìç
V9_A_al
67¥
Ùã .PçoêñYãèÛùñ5ëëKçoðTã
13254,Í
M
g4
]¡QaM5qPl\Q¦UNU
4
SFM
8
M5q
8
iQ¦U
476
U
2
Q¦U3QaM
8
q\V
4
l\QTS
QTV9V
4
V-U
2
S
4
QTq
6F2
_X5V9q
:-4
Q
6
6!89h
M
4
qPU
254
M
4£
U
XrM
4£54
iXoU
4
q
8
U
4
SFQ¦U
8
_M
¥
£½¾¿ÀÁ¾øù²³Í]²¬«È«®­Z«®¨®â²¬ú«È­ Þ8±±õ¤ÆìÓïîÅ óßÍ]­²Õ&Ã¶ö@» ÓÕÔøù²¬´Ä´]­Í¢©^ö@»÷áï©
Ô
­XÅ(²³©Õ6Éi»
ØÇÖ6½Õû9µì¹ÌË ½¥
Í¥½a·X¥
Î$¯°¨®Í¢Ã]´ÑÈÑÞ²¬Ã]´9ü¸ÖÖ6£
ò
Ç5ÇÈ ó9ÇzÒÓ¥ô ûõÊ»
¥¹ÜÁüìÖ$Ö&£×»

l\QTS
QTV9V
4
V
89Ù
Q
:
V
4
`e_aS

V9_§_al
6
U
Q¦U
4
]
4
M=U
¢38
U
2
_XoU
ðKç§òYçoðµìç
QaM5q
¢38
U
2
U
2r4Í
M
g)4
]QaM5q©l\Q¦UNU
4
S
M
896
q
4
ZYM
4
q
:=<
U!S
QaM
6
`e_aS
]Q¦U
8
_MPU!_U
254
`e_aV9V9_
¢8
M
hoº
Ä u
Ü¥Û¬ü¸¾-½¥
Ó`îÅ û ´]­Í¢²#´]¨È±©ÃïäùÛ¬Ö¹8· ¾¹ Õû©³´]­Zª³­Íä ö4Ìﬃ²#ÎÆ ñÔ-ø±ÃZÆ¸Þ8²¬Ã]´ÊÉ é1ø±ÃZÆ¸¯°¨®Í¢ÃÄ´iÉXåaÉi»
Ó`îÅ óß&ÍÄ­X²ÕÃ äùÛ¬Ö¹8· ¾¹ Õû©³´]­Zª³­Íä ö4Ì¨G©¤Æ¸Ìç²Î¤ÆÄ³Ô-ÓÉÊÔ6Ó`îÅ û ´]­Í¢²#´Ä¨®±³©&ÃÊÉi»
£8½Ö6 ¥Û# X¥ÜæÞ$±±³õ øù²¬Í¢²¬Å(­Z´]­Í¢Ã¦µ¸·
£½ÖÛ¬¥ÜÝ$½¥ÒÓ`­fÎ-´Æ ä&ÖÝ$ û©´Ä­ª¬­XÍZ»-¯°¨G©-¨®Ãàß-­¦ÕQäùÖÝ8 ¶9±±¬«®­²³©6ÉÊ»
£8½µÍ¾- ¥
·¦±î©´äû©³´]­Zª³­Íïä ö,ñ»
¥¹8ÜæÞ8±±³õ øù²¬Í¢²¬Å(­´Ä­Í¢Ã»
£8½Ö6 ¥Û# X¥Üæ÷ÖÜ8¡QÞ8±±³õ øù²¬Í¢²¬Å(­´Ä­Í¢Ã×µì·
£½ÖÛ¬¥ÜÝ$½¥ÒÓ`­fÎ-´Æ ä&ÖÝ$ û©´Ä­ª¬­XÍZ»-¯°¨G©-¨®Ãàß-­¦ÕQäùÖÝ8 ¶9±±¬«®­²³©6É¦µì·
÷¦¥¿µì¹
µìØx·¦±î©´`öBÓïîÅ û ´Ä­Í¢²#´]¨È±©Ã9 ¹¥¹
¯°¨G©-¨®Ãàß-­¦ÕQä ö4óÍ¢î-­¬»
¥üì·X¥
Nä ö·¦±³î©´»*·¦±³î©´ä ö·¦±³î&©³´<¬»-¯°¨®©¨®Ãàß-­Õä ö4¯²#«GÃÄ­³»
¥¹8Üæµ¸Ø]»
¥¹Ü Óﬀ­ZÎ´»
¥¹8ÜæÞ8±±³õ øù²¬Í¢²¬Å(­´Ä­Í¢Ã»
÷¦¥¿µì¹
£8½¾¿ÀÁ¾øù²¬Í¢²#«®«®­Z«®¨ÈâX²¬ú-«®­ Þ$±±³õ¤»
ØÇÖ&½(ó µ¸¹æñDÑ®ÑÓ`î&Å óßÍÄ­X²ÕÃïé üìÖÖ6£
Ü¥Û¬ü¸¾-½¥
¯°¨®©-¨GÃàß-­Õä(¶9±±¬«®­²¬©»
 äû©´Ä­ª¬­Í»
÷¦¥¿µì¹
Þ$±±³õ øù²³Í]²³Å(­Z´Ä­XÍ]ÃÑ Óﬀ­fÎ-´ÆÒÔ¯¨G©-¨GÃß­Õ6Éi»
º±¹8µ¸üì¥Ò¹Ö& ¯°¨G©-¨®Ãàß-­¦Õü¸ÖÖ6£
ò
Ç5ÇÈ ó9ÇzÒ¥Óôt³ù²¬«¸Æ¸ø±³ÃÆì¯°¨®Í¢Ã]´ÊÉXøÉõÊ»
Þ8±±õ øù²¬Í¢²¬Å(­Z´]­Í¢ÃZÑ Óﬀ­ZÎ-´ZÆÒÔ¯°¨®©¨®Ãàß-­ÕÉÊ»
¥¹8Üæü¸ÖÖ&£×»
¥¹Ü»
¥¹8ÜÁü¸ÖÖ6£¦»
¥¹Ü»
13254
±b_§_al ORQTS
Qa]
4
U
4
S
6
lrS!_TU
4
ijU
4
qÜ_
:
´
4
ijU
896
QDi7_M
6
U!S
X5ijU{`eS!_]_XoU
6!8
q
4
_a`(_X5S{]¡_§q
4
V
w
`eS!_]

q\Q
uÀ
U
Q
6

8
M
h=
U
2
Q¦U
4
M5`e_aS!i
476
]ﬀXoU
XrQTV
4£
i7V^X
6!8
_MÌ_M©iQTV9V
6
U!_{U
254
»
4£
U¨l\S!_§i
4
qYX5S
4T¥

lYQTS
QTV

V
4
V
89Ù
Q
:
V
4
`n_aS

V9_A_al
6
U
Q¦U
4
]
4
MU
¢8
U
2
ðKç§òYçoðKìKç
QaM5q
¢38
U
2
U
254¼Í
M
g4
]QaM5q©l\Q¦UNU
4
S
M
896
q
4
ZYM
4
q
:=<
U
254,6
Qa]
4
U!S
QaM
6
`e_aS
]Q¦U
8
_M
4£
i
4
lrU;U
2
Q¦U3Ok_
6
w
W
8
S
6
U

¾
¬
896
S
4
lrV^QTi
4
q
:§<
Op_
6
w
±bQ
6
U

¬
¥
hWù
ﬃ ml¼F; #
 ¼ nÏûú )¼¼Fü lﬀ #F¡/

i7_]¡l
8
V
4
S³`e_aS½_XrS³l\QTS
QTV9V
4
VlrS!_
h
SFQa]¡]
8
M
h
M5_TU
Q¦U
8
_M
6F2
_X5V9q lrS!_K
8
q
4
_al5U
8
_M
6
U!_i7_]¼l
8
V
4
Q
lrS!_
h
SFQa]QTi7i7_aS
q
8
M
h
U!_
478
U
254
SU
254½6
U
QaM5qYQTS!q
6!47d
X
4
MU
8
QTV
6!4
]QaMU
8
i
6
_aSﬀU
2r4½47d
X
8
aQTV
4
MU¼lYQTS
QTV9V
4
V
6!4
]QaMU
8
i
67¥
LNM«U
254
Q
:\6!4
M5i
4
_a`
4
S!S!_M
4
_X
6ﬀ4£o4
iXoU
8
_M
6
8
U
XrQ¦U
8
_M
6
s
6!47d
X
4
MU
8
QTVfQaM5q*l\QTS
QTV9V
4
V
4£54
iXoU
8
_M
¢38
V9VklrS
_§q\Xri
4
U
254ﬀ6
Qa]
4
S
476
X5V[U
67¥%1254
S
4
`e_aS
4
s]¼_
6
UlrS!_
h
SFQa] q
4

4
V9_al\]
4
M=U7s#U
476
U
8
M
h
skQaM5q
ý~
q 47: X haha8 M h iQaM :4 l 4 S!`e_aS
] 4 q«_MDU 254P6!47d X 4 MU 8 QTV; 4 S 6!8 _M*_a`;U 2r4 lrS!_ h S
Qa] ¥13254 V 8 M5 4 S¼]ﬀX 6 U
i 2r4 i
|U 2 Q¦U%QTV9Vk_a`0U 254 i7_]¼l 8 V^Q¦U 8 _MXrM 8 U 6 _a`¿Q½lrS
_ h S
Qa] 2 Q7 4:-474 Mi7_]¼l 8 V 4 qQTi7i7_aS
q 8 M h U!_PU 254
6 Qa] 46!4 ]¡QaM=U 8 i 67¥

V[U 2 _X h2 i7_]¡l 8 V^Q¦U 8 _M QTi7i7_aS
q 8 M h U!_©U 2r4{6!47d X 4 MU 8 QTV 6!4 ]¡QaM=U 8 i 6 iQaM :-4 QTi 25894  4 qÛX 6!8 M h Q
6 U
QaM5qYQTS!q¨i7_]¡l 8 V 4 SpU 2 Q¦U 89h M5_aS 476 XrMrAM5_ ¢ M¨lrS
Q h ]¡Q 6 saQi7_]¼l 8 V 4 SbU 2 Q¦URX\M5q 4 S 6 U
QaMrq 6 U 254 lrSFQ h ]¡Q 6
iQaM{l\S!_ 8 q 4 QTqrq 8 U 8 _M\QTV 6 X5lrl-_aSNUf`e_aS;q 4 U 4 ijU 8 M h4 S!S!_M 4 _X 6;4£o4 iX5U 8 _M 6!8 U
X\Q¦U 8 _M 67º
g
Â 8 U 2 i7_]¼l 8 V^Q¦U 8 _M|QTi7i7_aS!q 8 M h U!_¼U 254,6
47d X 4 M=U 8 QTV 6!4 ]¡QaM=U 8 i 6 s 4 aQTV^XrQ¦U 8 _M_a`RQaMﬃXrMrQ 6
6!89h M 4 q
6
8 M h V 4 Q 6!6!89h Mr] 4 MU3TQTS 8 Q : V 4 iQaM :-4 q 4 U 4 ijU 4 q Q¦U3S
XrM½U 8 ] 4T¥
g
Â 8 U 2 i7_]¼l 8 V^Q¦U 8 _M¼QTi7i7_aS!q 8 M h U!_ 478 U 254 SkU 2r4ﬁ6
47d X 4 M=U 8 QTV5_aSkU 254 l\QTS
QTV9V 4 V 6
4 ]¡QaM=U 8 i 6 s=]ﬀX5V[U 8 lrV 4
Q 6
6!89h Mr] 4 M=UfU!_Q 6
8 M h V 4 Q 6!6!89h Mr] 4 MUTQTS 8 Q : V 4 iQaM :-4 q 4 U 4 ijU 4 q Q¦U3S
XrM½U 8 ] 4T¥
g
Â 8 U 2 i7_]¼l 8 V^Q¦U 8 _M QTi7i7_aS!q 8 M h U!_ 478 U 254 S3U 2r4%6!47d X 4 M=U 8 QTVb_aSU 254 lYQTS
QTV9V 4 V 6!4 ]QaMU 8 i 6 s-Q¡l\QTS 
QTV9V
4
V
89Ù
Q
:
V
4,6!47d
X
4
M5i
4
_a`
6
U
Q¦U
4
]
4
M=U
6
_aS¿lYQTS
QTV9V
4
V
89Ù
Q
:
V
4
`e_aS

V9_§_al
6
U
Q¦U
4
]
4
MUU
2
Q¦UﬁU
4
S
]
8
MrQ¦U
476
4£
i
4
l5U
8
_MrQTV9V
<
iQaMlrS!_al\Q
h
Q¦U
4
Q(XrM
89d
X
4;8
]¼l\V
4
]
4
M=U
Q¦U
8
_M

q
4
ZYM
4
q
4£
i
4
lrU
8
_M-s\QaM5qQ¨i
2
_
8
i
4
:
Q
6!4
q{_M³U
2r896;4£
i
4
lrU
8
_M{iQaM
:-4
q
4
U
4
ijU
4
q
¥
g4
U
4
ijU
8
_M_a`%QaM
<
_a`%U
25476!44
S!S!_aS
6P6
2
_XrV9q U
4
S
]
8
MrQ¦U
4
lrS!_
h
S
Qa]
4£54
iXoU
8
_M
8
MÛQD]QaMrM
4
S¡U
2
Q¦U
lrS!_K
8
q
476
Q
6
]ﬀX5i
2
q
47:
X
haha8
M
h)8
M5`e_aS
]¡Q¦U
8
_MﬀQ
6
l-_
6!6!89:
V
4T¥

6
q
896
iX
6!6
4
q
8
M
x
4
ijU
8
_MÄ
¥ u
sA`n_aSkS
4
Q
6
_M
6
_a`
4jÎ
i
894
M5i
<
U
2r4
l\S!_
h
S
Qa]¡]
4
Sb]Q
<%6
_]
4
U
8
]
476
i
2
_§_
6!4
U!_
6
XrlrlrS
476!6
q
4
U
4
ijU
8
_M_a`\U
25476!44
S!S!_M
4
_X
6
4£54
iXoU
8
_M
6
8
U
XrQ¦U
8
_M
67¥
132r4
_MrV
<D4
S!S
_M
4
_X
64£54
iXoU
8
_M
6!8
U
XrQ¦U
8
_M
6
U
2
Q¦U¼iQaMrMr_TU
:4
q
4
U
4
ijU
4
qÛQ¦U¼V9_
¢
i7_
6
U½QTS
4
U
254
4
S!S!_aS
6
S
4
V^Q¦U
8
M
h
U!_l\QTSFQTV9V
4
Vp_al
4
S
Q¦U
8
_M
6
_M
6
2
QTS
4
qTQTS
8
Q
:
V
476
QaMrq_al
4
S
Q¦U
8
_M
6
_M|aQTS
8
Q
:
V
476
QT`nU
4
S
4£
i
4
l5U
8
_M
6
q
476
i7S
89:-4
q
8
M
x
4
ijU
8
_M%Ä
¥ÇÀ
QaMrq
x
4
ijU
8
_M(Ä
¥ vA¥p132r476!404
S!S!_aS
6
QTS
4

4
S
<
q
8[Î
iX5V[UU!_3l\S!_
2589:r8
U
QaM5q
4£
l
4
M
6!8

4
U!_¼q
4
U
4
ijU
8
M{QaM
<
M5_TU
Q¦U
8
_M{U
2
Q¦UQTV9V9_
¢36
M
476
U
4
q|q
4
i7V^QTS
Q¦U
8
_M
6
i7_al
4767¥
hWý ã
	
3 	  3+/
LNMQTqrq
8
U
8
_MU!_|QTqrq
8
M
h
U
2
S
474
M
4j¢
lrS
Q
h
]Q
6
s
¢4
QTV
6
_
4£
U
4
M5qÌU
¢
_
6
U
QaMrq\QTS!q

q\Q³lrSFQ
h
]¡Q
6
`e_aS
6
X5l\lrS
476!6!8
M
h(4
S
S!_aS;i
2r4
i

8
M
h
QaM5q
6
l
4
i
8
`
<o8
M
h
U
2
S
4
QTqﬃlrS
8
_aS
8
U
894767¥
VXW{þWZY nEc<d^~5~5i	a<jß|Hdd}od ]\E^i	aEj
13254©6
U
QaM5q\QTS!q
x
X5lrlrS
476
6
l\S
Q
h
]¡Q
896
X
6!4
qU!_
8
M5q
8
iQ¦U
4
U
2
Q¦U{U
2r4
i7_]¼l
8
V
4
SﬃiQaM_]
8
U{i
4
S!U
Q
8
M
6
l
4
i
8
Z
4
q©S
X\M

U
8
]
4
i
254
iF
6
s
4T¥þho¥
sbi
254
i

6
_MQTS
S
Q
<8
M5q
4£58
M
h
QaM5q q
8

896!8
_M
:§<|Ù74
S!_
¥
Â
4¼4£
U
4
M5q
U
254
l\S
Q
h
]¡QU!_%QTV9V9_
¢Û6
XrlrlrS
476!6
8
_Mﬀ_a`\U
254
S
XrM

U
8
]
4
i
254
i

6
S
4
V^Q¦U
8
M
h
U!_,_XrS0lrS!_
h
S
Qa]]
8
M
h
]¼_Aq
4
V
¥
13254
`e_aS
]Ý_a`bU
25476!4
x
X5lrlrS
476!6
lrS
Q
h
]¡Q
63896
Q
6
`e_aV9V9_
¢36º
ýot
£½¾¿ÀÁ¾^§-îõõÍ]­Ã¢ÃZÆ §¨G©-ª¬«®­ Â`Ã]Ã]¨Èª©Å(­©´ ·ß-­XáâÉÊ»
£½¾¿ÀÁ¾^§-îõõÍ]­Ã¢ÃZÆ¸øù²¬Í¢²#«®«È­« ºùÎáZ­õ-´]¨È±© ·ß-­áâÉÊ»
L`
x
8 M h V 4

6
6!89h Mr] 4 M=U
m
254 i
 8966 X5lrlrS 476!6!4 q#spU 254 i 254 iF 6 _M 4 aQTV^XrQ¦U 8 _M_a`XrMrQ 6!6!89h M 4 q 6
8 M h V 4
Q 6!6!89h M\] 4 M=UaQTS 8 Q : V 476 QaM5qﬀ](XrV[U 8 lrV 4 Q 6!6
89h Mr] 4 M=UU!_ 6!8 M h V 4 Q 6!6
89h Mr] 4 M=UkTQTS 8 Q : V 476p6F2 _X5V9q :-4 _] 8 U 
U 4 q ¥ L`pOkQTSFQTV9V 4 V ® £ i 4 l5U 8 _M
m
254 i
 896;6 X5lrlrS 476
6!4 q#soU 254 lrS
_al\Q h Q¦U 8 _M{_a` 4£ i 4 l5U 8 _M 6 _X5U3_a`blYQTS
QTV 
V 4 V 89Ù Q : V 4¨6!47d X 4 M5i 476 _a` 6 U
Q¦U 4 ] 4 MU 6 QaM5q³l\QTS
QTV9V 4 V 89Ù Q : V 4 `e_aS  V9_§_al 6 U
Q¦U 4 ] 4 M=U 636F2 _X5V9q :-4 _] 8 UNU 4 q ¥
VXW{þWts XÛ^.iZàgEi	a<j[]\Ed7^em(bŁ d7i	}od7iZzi	^~
132546 U
QaM5q\QTS
q¡OS 8 _aS 8 U < l\S
Q h ]¡QiQaMPQTlrl 4 QTS ¢38 U 258 M½QU
Q 6  6 l 4 i 8 ZYiQ¦U 8 _M¡U!_ﬀQ 6!6!89h M½Q 6 i 254 qYX5V 8 M h
lrS 8 _aS 8 U < U!_U 2544£54 iXoU 8 _M|_a`bU 2r4 U
Q 6  ¥¿13254 `e_aS
]Ý_a`RQﬀOS 8 _aS 8 U < lrS
Q h ]Q 896 Q 6 `e_aV9V9_ ¢36º
£½¾¿ÀÁ¾ø×ÍÄ¨®±³Í]¨®´hLÆæÊç7èhétê
éë
¢åì
È
ÉÏ¢	
Ö Ç
¤
ÉÊ»
Â
4P4£
U
4
Mrq«U
2r4
O¿S
8
_aS
8
U
<
lrS
Q
h
]¡Q{U!_©QTlrlrV
<
U!_|U
2546
U
Q¦U
4
]
4
M=U
6
_a`;l\QTS
QTV9V
4
V
89Ù
Q
:
V
4³6
47d
X
4
Mri
476
_a`
6
U
Q¦U
4
]
4
MU
6
QaM5q{U
2r4%8
U
4
S
Q¦U
8
_M
6
_a`Rl\QTS
QTV9V
4
V
89Ù
Q
:
V
4
`e_aS

V9_A_al
6
U
Q¦U
4
]
4
M=U
67¥

OS
8
_aS
8
U
<
lrS
Q
h
]QiQaM
QTlrl
4
QTS
8
]¡]
4
q
8
Q¦U
4
V
<:-4
`e_aS
4
Q
6
U
Q¦U
4
]
4
MU;_a`kQﬀl\QTS
QTV9V
4
V
89Ù
Q
:
V
4(6!47d
X
4
M5i
4
_a`
6
U
Q¦U
4
]
4
M=U
6
U!_¡Q
6
6!89h
M
Q³lrS
8
_aS
8
U
<
U!_{U
2r4¼4£o4
iX5U
8
_MÌ_a`ﬁU
254¼6
U
Q¦U
4
]
4
M=U
¥

OS
8
_aS
8
U
<
lrS
Q
h
]QPiQaMÌQTlrl
4
QTS
8
]¡]
4
q
8
Q¦U
4
V
<
:-4
`n_aS
4
U
254,6!47d
X
4
M5i
4
_a`
6
U
Q¦U
4
]
4
M=U
64
Mri7V9_
6!4
q
:§<
Q¼l\QTSFQTV9V
4
V
89Ù
Q
:
V
4
`e_aS

V9_A_al
6
U
Q¦U
4
]
4
M=U3U!_Q
6
6!89h
M
lrS
8
_aS
8
U
89476
U!_,U
2r4;4£o4
iX5U
8
_M¡_a`U
2548
U
4
S
Q¦U
8
_M
67¥
x
8
Mri
4
U
254;4£
lrS
476!6
8
_M
8
MU
2r4
OS
8
_aS
8
U
<
lrS
Q
h
]QiQaM
8
M=_aV[
4
U
254
V9_A_alﬃlYQTS
Qa]
4
U
4
SaQTV^X
4
sYq
8GF4
S
4
M=U
8
U
4
S
Q¦U
8
_M
6
iQaM
:-4
Q
6!6
89h
M
4
q{q
8GF-4
S
4
M=U3lrS
8
_aS
8
U
89476¥

6!6!89h
M
8
M
h
lrS
8
_aS
8
U
89476
U!_|l\QTS
QTV9V
4
V0U
2
S
4
QTq
6
_a`fi7_M=U!S!_aV¿qr_
476
M5_TU(Q
F-4
ijU(U
254¼6!4
]QaMU
8
i
6
_a`_X5S
lrS!_
h
SFQa]¡]
8
M
h
]¡_§q
4
VIs
:
XoU;iQaM|_a`ÃU
4
M
:-4
X
6!4
qﬃU!_
8
]¼l\S!_
4
V9_QTq
:
QTV^QaM5i
8
M
h
QaM5q
254
M5i
4
S
X\M

U
8
]
4
l
4
S!`e_aS
]¡QaM5i
4T¥
LM¨l\QTSNU
8
iX5V^QTSs
2589h254
SplrS
8
_aS
8
U
89476
iQaM
:-4
Q
6!6!89h
M
4
q¨U!_U
2
S
4
QTq
6¢38
U
2
V^QTS
ha4¿¢
_aS!§V9_QTq
6
QaM5q³U!_¼U
2
S
4
QTq
6
U
2
Q¦U3lrS!_Aq\X5i
4
q\Q¦U
Q
8
U
4
]
6
_M
¢2r8
i
2
]QaM
<
_TU
254
S;U
2
S
4
QTq
6
q
4
l
4
M5q
¥
ý=}
I JLKNMLOQPSR 

R ?
;
Õ  Ý Ł=<  O  H ÕÔÕ ; Õ  
Q SR ? 
;
Õ  Q  Õ 
;
Ú
LNMU
25896
i
2
QTl5U
4
S7s
¢4
lrS!_K
4
U
2
Q¦U¨U
254
l\QTS
QTV9V
4
VQaM5q
6!47d
X
4
MU
8
QTV
6!4
]QaMU
8
i
6
_a`f_X5S(lrS!_
h
S
Qa]]
8
M
h
]¼_Aq
4
V3QTS
4ﬃ47d
X
8
TQTV
4
M=U
¥
z|_aS
4
lrS
4
i
896!4
V
<
s
¢ﬁ4
lrS!_
4
U
2
Q¦UP`n_aSPQaM
<
lrS!_
h
S
Qa] U
2
Q¦U
6
Q¦U
896
Z
476
U
254
S
476
U!S
8
ijU
8
_M
6
_M|U
254
lrS
Q
h
]Q
6
s
4£o4
iXoU
8
_MÌ_a`0U
254
lrS
_
h
S
Qa] QTi7i7_aS!q
8
M
h
U!_PU
254
l\QTSFQTV9V
4
V
6!4
]¡QaM=U
8
i
6
89647d
X
8
TQTV
4
M=U,U!_
4£54
iXoU
8
_M©_a`¿U
254
lrS!_
h
S
Qa]QTi7i7_aS
q
8
M
h
U!_PU
254ﬀ6
U
QaM5qYQTS!q
6!47d
X
4
MU
8
QTV
6
4
]¡QaM=U
8
i
67¥
132589647d
X
8
aQTV
4
M5i
4
S
476
X5V[U0`e_aS
]
6
U
2r4f:
Q
6!896
_a`_X5S]
4
U
2
_Aqr_aV9_
hT<
`n_aS0q
4

4
V9_al
8
M
h
lYQTS
QTV9V
4
VrlrS!_
h
SFQa]
6
X
6!8
M
h6!47d
X
4
MU
8
QTVbS
4
Q
6
_M
8
M
h
s\U
476
U
8
M
h
sYQaM5qﬃq
47:
X
haha8
M
ho¥
k^WXV
 	ﬁF)F	ﬁ/
°
4
`n_aS
4¿¢4
lrS!_K
4
U
2r4¿47d
X
8
aQTV
4
M5i
4
_a`5U
254
l\QTS
QTV9V
4
VrQaM5q
6!47d
X
4
M=U
8
QTV
6!4
]¡QaM=U
8
i
6
_a`\_X5SplrS!_
h
S
Qa]]
8
M
h
]¼_Aq
4
VIs
¢4
Z\S
6
Ukq
4
ZYM
4ﬁ¢2
Q¦U
¢4
]
4
QaM
:§<(6
l
4
i
8
ZYiQ¦U
8
_M
6
s
47d
X
8
aQTV
4
M5i
4
_a`-lrS!_
h
SFQa]
6
sQaM5q¼lYQTS
QTV9V
4
V
4£54
iXoU
8
_M
¥
EWZYUWZY XÛ^.ih 9mzi	}Ua<~
132546
l
4
i
8
Z\iQ¦U
8
_M¼_a`YQU
4
S
]
8
M\Q¦U
8
M
h
lrS!_
h
S
Qa] iQaM
:-4ﬁ4£
l\S
476!6!4
q¼Q
6
Q)lrS
4
i7_Mrq
8
U
8
_M¼Q
6!6!4
S!U
8
_M¼QaM5q
Q,l-_
6
U!i7_Mrq
8
U
8
_MQ
6
6!4
SNU
8
_M_MU
2548
M5l\XoU¿QaMrq¡_XoU!l\X5U0TQTS
8
Q
:
V
476
_a`-U
2r4
lrS!_
h
S
Qa]
¥

6
l
4
i
8
ZYiQ¦U
8
_M
_a`pU
25896
`e_aS
]ÝiQaM
:-4¢
S
8
UNU
4
MﬃQ
67º

O¿S
4
i7_M5q
8
U
8
_M
	¨OS!_
h
S
Qa]

Ok_
6
U!i7_M5q
8
U
8
_M
	
13254
]
4
QaM
8
M
h
_a`)U
254ﬃ6
l
4
i
8
Z\iQ¦U
8
_M
896
U
2
Q¦U
8
`)U
254
l\S
4
i7_M5q
8
U
8
_M
2
_aV9q
6¡8
MU
254{6
U
Q¦U
48
M
¢258
i
2
4£54
iXoU
8
_M _a`,U
254
lrS!_
h
SFQa]
896P8
M
8
U
8
Q¦U
4
qs
4£54
iXoU
8
_M _a`U
254
lrS
_
h
S
Qa]
¢38
V9V3U
4
SF]
8
MrQ¦U
4
QaM5qÛU
254
ý Ä
l-_ 6 U!i7_M5q 8 U 8 _M ¢38 V9V 2 _aV9q 8 MDU 254P6 U
Q¦U 4{8 M ¢2r8 i 2*4£54 iXoU 8 _M_a`U 254 lrS!_ h S
Qa]U 4 S
] 8 MrQ¦U 4767¥D13254
6 l 4 i 8 Z\iQ¦U 8 _M 6 Q <A6 Mr_TU 258 M h Q : _XoUU 2r4(:-42 Q 8 _aS_a`0U 254 lrS!_ h S
Qa] 8 `0U 2r4 l\S 4 i7_M5q 8 U 8 _Mqr_ 476 M5_TU
2 _aV9q 8 MU 2548 M 8 U 8 QTV 6 U
Q¦U 4T¥
x
l 4 i 8 Z\iQ¦U 8 _M 6 _a`¿U 25896 `e_aS
] ¢ﬁ4 S 48 MU!S!_Aq\X5i 4 q :§<|ª _QTS 4 [ ÀTu \
w
: Q 6!4 q
_M 4 QTS!V 894 S ¢ _aS! :§< WpV9_ < q4[ Ä u \  sYQaMrqﬃQTS 4 q 476 i7S 89:4 q 8 M{]¼_aS 4 q 4 U
Q 8 V :=<{¸ S 89476 [ À§t \ ¥
EWZYUWts |®Xn<iZ¯m(f	^a<9^÷}oK d}ojodm(¨~
LNM½U 25896 U 25476!896 s ¢254 S 4¢46 Q < U 2 Q¦U;U ¢ _¼lrS!_ h SFQa] 6 srOÛQaM5qﬃÁ(s\QTS 4,47d X 8 aQTV 4 MU7s ¢ﬁ4 ] 4 QaM½U 2 Q¦U3`e_aS
QaM <%ha8  4 M 6 l 4 i 8 Z\iQ¦U 8 _M-s=O 6 Q¦U 896 Z 476 U 254ﬁ6 l 4 i 8 Z\iQ¦U 8 _M 8 `\QaM5q(_M5V <%8 `YÁ 6 Q¦U 896 Z 476 U 254¿6 l 4 i 8 ZYiQ¦U 8 _M ¥
 OS 4 sYOp_ 6 U º

OS 4 	%O

Ok_ 6 U	

OS 4 	Á

Ok_ 6 U	
LNMØ_TU 2r4 S ¢ _aS
q 6 s ¢4 iQaMrM5_TU{q 896 U 8 M h X 896
2Û:-4 U ¢474 M U 254 U ¢ _lrS!_ h SFQa] 6 _MÛU 254 : Q 6!896 _a`%U 25478 S
8
M=U
4
S
QTijU
8
_M
¢8
U
2
U
25478
S
8
Mrl\XoU;QaM5q{_XoU!lYXoUfTQTS
8
Q
:
V
4767¥
EWZYUW{V Hm%dm(f	f	^f@|ð^.nEiZ}Ua
Â
42
Q7
4ﬁ8
M5`e_aS
]¡QTV9V
<
q
476
i7S
89:4
q¨l\QTS
QTV9V
4
V
4£o4
iX5U
8
_M¨_a`rQ
h
S!_X5l¨_a`
6
U
Q¦U
4
]
4
M=U
6
U!_
:-4
U
254¿8
M5q
8

8
q\XrQTV
6
U
Q¦U
4
]
4
MU
6b4£o4
iXoU
4
qﬀQ
66
4
l\QTS
Q¦U
4
lYQTS
QTV9V
4
VU
2
S
4
QTq
6
_a`oi7_MU!S
_aV
¥
Â
4
]¼_aS
4
l\S
4
i
896!4
V
<
q
4
ZYM
4
lYQTS
QTV9V
4
V
4£54
iXoU
8
_Mﬀ_a`\Q
h
S
_X5lﬀ_a`
6
U
Q¦U
4
]
4
M=U
6
U!_
:-4¿47d
X
8
aQTV
4
M=UpU!_QaMﬀQTS
:r8
U!S
QTS
<,8
MU
4
S!V
4
Q
8
M
h
_a`5U
254
Q¦U!_]
8
i
QTijU
8
_M
6
_a`\U
2r4;8
M5q
8

8
q\XrQTV
6
U
Q¦U
4
]
4
MU
6¥
Wr_aS_X5S¿]¼_Aq
4
VIsU
254f8
M=U
4
S!V
4
Q7
8
M
h
_a`U
254
QTijU
8
_M
6
qr_
476
M5_TU
M
474
q|U!_
:-4
`eQ
8
SQaM5q|U
254
q
4
ZM
8
U
8
_Mﬃ_a`¿QaM|Q¦U!_]
8
i(QTijU
8
_M
896
QTS
:r8
U!S
QTS
<
s
4£
i
4
l5UU
2
Q¦U
4
TQTV^XrQ¦U
8
_M
6
QaM5qﬃQ
6
6!89h
Mr]
4
M=U
6
_a`
6!8
M
h
V
4
Q
6!6
89h
Mr]
4
M=U3aQTS
8
Q
:
V
476
](X
6
U
:4
Q¦U!_]
8
i%QTijU
8
_M
67¥
ORQTS
QTV9V
4
V
4£o4
iX5U
8
_MÌ_a`;Q
h
S
_X5l_a`
6
U
Q¦U
4
]
4
MU
6
]¡Q
<
i7_M
6
896
U¨_a`ﬁU!S
X5V
<
i7_M5iXrS!S
4
M=U
4£o4
iX5U
8
_M
_M
6!4
l\QTSFQ¦U
4
l\S!_§i
476
6
_aS
6
s
8
M=U
4
S!V
4
Q7
4
q
4£o4
iX5U
8
_M³_MPQ
6
8
M
h
V
4
lrS!_Ai
476!6
_aS7s
6!47d
X
4
M=U
8
QTV
4£o4
iX5U
8
_M³_M
Q
6
8
M
h
V
4
lrS
_§i
476!6
_aS7s\_aS
6
_]
4
i7_]
:r8
MrQ¦U
8
_M|_a`pU
25476!4
QTV[U
4
S
MrQ¦U
8

4767¥31254

4j<
S
47d
X
8
S
4
]
4
MU
896
U
2
Q¦U
U
254
S
476
XrV[Uﬁ_a`bl\QTS
QTV9V
4
V
4£o4
iX5U
8
_M
896f8
M5q
896
U
8
M
h
X
896
2
Q
:
V
4
`eS!_] U
254
S
476
X5V[Uf_a`
8
M=U
4
S!V
4
Q7
4
q
4£o4
iXoU
8
_M
¥
13254
S
4
`n_aS
4
s
¢ﬁ4
iQaMﬀS
4
Q
6
_M¼Q
:
_XoURl\QTS
QTV9V
4
V
4£54
iXoU
8
_M
:§<
S
4
Q
6
_M
8
M
h
Q
:
_XoU
8
M=U
4
S!V
4
Q7
4
q
4£o4
iXoU
8
_M
¥
LNM¼l\QTSNU
8
iXrV^QTS7s
¢ﬁ4
iQaMl\S!_
4
U
2
Q¦Ul\QTS
QTV9V
4
V
4£o4
iXoU
8
_M½_a`Q
h
S!_X5l½_a`
6
U
Q¦U
4
]
4
M=U
66
Q¦U
896
Z
476
Q
ha8

4
M
6
l
4
i
8
Z\iQ¦U
8
_M-s
:=<
lrS!_K
8
M
h
U
2
Q¦UQTV9V
8
M=U
4
S!V
4
Q7
4
q
4£54
iXoU
8
_M
6)6
Q¦U
896
`
<
U
2546
l
4
i
8
Z\iQ¦U
8
_M
¥
k^Wfe
nÏ&¨'¼ZY;F	¼.R	

"	ﬁ	
1325447d
X
8
aQTV
4
M5i
4
U
2r4
_aS
4
] U
2
Q¦U
¢4
lrS
_
4,8
M{U
25896
i
2
QTl5U
4
S
896
Q
6
`n_aV9V9_
¢367º

ObsYOS
4
srOk_
6
U
º

OS
4
	%O

Ok_
6
U	

OS
4
	%O

Ok_
6
U	
¢254
S
4Tº
ýaý
O 896 QﬀlrS
_ h S
Qa] U 2 Q¦U 6 Q¦U 896 Z 476 U 2r4 S 476 U!S 8 ijU 8 _M 6 _MPU 254 lrS
Q h ]¡Q 6 s
O¿S 4 QaM5q{Ok_ 6 U)QTS 4 Q 6!6!4 S!U 8 _M 6 _MPU 2r4,8 M5l\XoU;QaM5qﬃ_XoU!l\XoUfaQTS 8 Q : V 476 _a`bOps
O 8964£o4 iXoU 8 _Mﬃ_a`kOØQTi7i7_aS!q 8 M h U!_U 254 lYQTS
QTV9V 4 V 6!4 ]QaMU 8 i 6 sQaM5q
O %8964£o4 iX5U 8 _M{_a`kOØQTi7i7_aS!q 8 M h U!_¼U 2r46 U
QaM5q\QTS!q 6!47d X 4 MU 8 QTV 6
4 ]¡QaM=U 8 i 67¥
LNM_TU 2r4 S ¢ _aS!q 6 sA`e_aS;QaM < lrS!_ h SFQa]ÉU 2 Q¦U 6 Q¦U 896 Z 476 U 254 S 476 U!S 8 ijU 8 _M 6 _MU 254 lrS
Q h ]Q 6 s 4£54 iXoU 8 _M³_a`
U 254 lrS!_ h S
Qa] QTi7i7_aS!q 8 M h U!_½U 254 l\QTS
QTV9V 4 V 6!4 ]QaMU 8 i 689647d X 8 TQTV 4 M=UU!_ 4£54 iXoU 8 _M _a`RU 2r4 lrS
_ h S
Qa]
QTi7i7_aS!q 8 M h U!_U 254,6 U
QaM5q\QTS!q 6
47d X 4 M=U 8 QTV 6!4 ]QaMU 8 i 6¥
k^Wih
nÏ&¨'¼ZY;F	¼.R	(! 
1325447d X 8 aQTV 4 M5i 4 U 2r4 _aS 4 ] 896 Q¼i7_M 6!47d X 4 M5i 4 _a`p± 4 ]]¡Q t QaM5q³± 4 ]¡]¡Q }§¥
ó
çoê«ê©ñ
ú

ObsYOS
4
srOk_
6
U
º

OS
4
	%O

Ok_
6
U	

OS
4
	%O

Ok_
6
U	
OS
_§_a`
Í
X5U!V
8
M
4Tº

M
<¡6!47d
X
4
M=U
8
QTV
4£54
iXoU
8
_MP_a`#O
896
_M
4
l-_
6!6
89:
V
4
l\QTSFQTV9V
4
V
4£54
iXoU
8
_MP_a`#O
¥A1254
S
4
`e_aS
4
sQaM
<%6
l
4
i
8
ZYiQ¦U
8
_M(U
2
Q¦U
896p6
Q¦U
896
Z
4
q
:§<
l\QTS
QTV9V
4
V
4£54
iXoU
8
_M(_a`
x
896
QTV
6
_
6
Q¦U
896
Z
4
q
:§<%6!47d
X
4
M=U
8
QTV
4£54
iXoU
8
_Mﬃ_a`
x
¥
ó
çoê«ê©ñ


ObsYOS
4
srOk_
6
U
º

OS
4
	%O


Op_
6
U	

O¿S
4
	%O


Ok_
6
U	
OS
_§_a`
Í
X5U!V
8
M
4Tº

M
<
l\QTSFQTV9V
4
V
4£54
iXoU
8
_M*_a`;O
896ﬀ47d
X
8
TQTV
4
M=UﬀU!_
6
_]
4¡6!47d
X
4
M=U
8
QTV
4£o4
iXoU
8
_M*_a`
Ops
:=<
Q
6
X5i7i
476
6!8
_MÛ_a`
6N¢
QTl
6
_a`,l\Q
8
S
6
_a`,_XoU

_a`

_aS!q
4
S{QTijU
8
_M
6³8
M U
2r4
l\QTSFQTV9V
4
V
8
M=U
4
S!V
4
Q
8
M
ho¥
13254
S
4
`n_aS
4
srQaM
<6
l
4
i
8
Z\iQ¦U
8
_M½U
2
Q¦U
896f6
Q¦U
896
Z
4
q
:=<6!47d
X
4
MU
8
QTV
4£54
iXoU
8
_M³_a`
x
896
QTV
6
_
6
Q¦U
896
Z
4
q
:=<
l\QTS
QTV9V
4
V
4£o4
iXoU
8
_M|_a`
x
¥
k^W]k
)|	+
V
(! 
±
4
]]¡Q
t%896
Qﬀi7_M
6!47d
X
4
M5i
4
_a`p±
4
]]¡Q
ta¥9t
QaM5q{±
4
]¡]Q
ta¥Ç}§¥
ó
çoê«ê©ñ
úeú

x
srOS
4
srOk_
6
U
º

OS
4
	
x


Ok_
6
U	

OS
4
	
x


Op_
6
U	
ý=À
¢254 S 4
x
896 Ql\QTS
QTV9V 4 V 89Ù Q : V 4«6!47d X 4 M5i 4 _a` 6 U
Q¦U 4 ] 4 M=U 6 U 2 Q¦U 6 Q¦U 896 Z 476 U 254 S 476 U!S 8 ijU 8 _M 6 _M U 254
lrS
Q h ]Q 6 s
x
|89634£54 iXoU 8 _Mﬃ_a`
x
QTi7i7_aS!q 8 M h U!_U 2r4 l\QTS
QTV9V 4 V 6!4 ]¡QaM=U 8 i 6 sYQaM5q
x
%8964£o4 iX5U 8 _Mﬃ_a`
x
QTi7i7_aS!q 8 M h U!_U 254,6 U
QaM5q\QTS!q 6
47d X 4 M=U 8 QTV 6!4 ]QaMU 8 i 6¥
ó çoê«ê©ñ
úeú
ù,ðµä#ä\ô
x
47d X 4 M=U 8 QTV 4£o4 iX5U 8 _M_a`
x
896 _M 4 l-_ 6!6!89: V 4 lYQTS
QTV9V 4 V 8 MU 4 S
V 4 Q7 8 M h _a`
x
¥#13254 S 4 `n_aS 4 spQaM < 6 l 4 i 8 Z 
iQ¦U 8 _M³U 2 Q¦U 896;6 Q¦U 896 Z 4 q :=< l\QTS
QTV9V 4 V 4£o4 iXoU 8 _Mﬃ_a`
x
896 QTV 6 _ 6 Q¦U 896 Z 4 q :§<½6!47d X 4 M=U 8 QTV 4£54 iXoU 8 _M{_a`
x
¥
ó çoê«ê©ñ
ú 
 ±0srOS 4 s\Ok_ 6 U º

O¿S 4 	%± 

Ok_ 6 U	

O¿S 4 	%± 

Ok_ 6 U	
¢254
S
4
±
896
Q(l\QTS
QTV9V
4
V
89Ù
Q
:
V
4
`e_aS

V9_A_al
6
U
Q¦U
4
]
4
M=UﬁU
2
Q¦U
6
Q¦U
896
Z
476
U
254
S
476
U!S
8
ijU
8
_M
6
_M¼U
254
lrSFQ
h
]¡Q
6
s
±
896ﬁ4£54
iXoU
8
_MP_a`±QTi7i7_aS!q
8
M
h
U!_¨U
254
l\QTS
QTV9V
4
V
6!4
]QaMU
8
i
6
srQaM5q½±
896ﬁ4£54
iXoU
8
_MP_a`#±QTi7i7_aS!q
8
M
h
U!_U
254%6
U
QaM5q\QTS!q
6
47d
X
4
M=U
8
QTV
6
4
]¡QaM=U
8
i
67¥
ó
çoê«ê©ñ
ú 
ù,ðµä#ä\ô
x
47d
X
4
M=U
8
QTV
4£o4
iXoU
8
_M_a`±
896
_M
4
l-_
6!6!89:
V
4
l\QTSFQTV9V
4
V
8
MU
4
S!V
4
Q
8
M
h
_a`±
¥-1254
S
4
`e_aS
4
sQaM
<6
l
4
i
8
Z

iQ¦U
8
_M³U
2
Q¦U
896;6
Q¦U
896
Z
4
q
:=<
l\QTS
QTV9V
4
V
4£54
iXoU
8
_M³_a`p±
896
QTV
6
_
6
Q¦U
896
Z
4
q
:§<6
47d
X
4
M=U
8
QTV
4£54
iXoU
8
_M{_a`
±
¥
k^W
)|	+
e
(! 
±
4
]]¡Q
}896
QÌi7_M
6!47d
X
4
M5i
4
_a`±
4
]¡]Q
}§¥ÇÀ
QaM5qØ±
4
]]¡Q
}§¥ vA¥Ü132r4
lrS!_A_a`
896
S
4
V^Q¦U
4
q U!_«U
254
q
8
Qa]¡_M5qPlrS!_al
4
SNU
<
QaM5qPU
254
m
2
X5S!i
2Ayc
_
6
6!4
SU
254
_aS
4
]_[
}T~
\][
}Tv
\
¢258
i
2³896
U
254
U
254
_aS
4
U
8
iQTV
:
Q
6!896
_a`
l\QTS
QTV9V
4
V`eXrMrijU
8
_MrQTVlrS!_
h
SFQa]¡]
8
M
h¨6N<o6
U
4
]
67¥
ó
çoê«ê©ñ
eú
m
_M
6
8
q
4
SfQaM
<
lYQTS
QTV9V
4
V
89Ù
Q
:
V
4,6!47d
X
4
M5i
4
_a`#U
¢
_
6
U
Q¦U
4
]
4
M=U
6
U
2
Q¦U
6
Q¦U
896
Z
476
U
254
S
476
U!S
8
ijU
8
_M
6
_M½U
254
lrS
Q
h
]Q
67º
£½a¾&¿6ÀÁ¾Døù²¬Í¢²#«®«®­Z«®¨ÈâX²¬ú-«®­ §­ýî-­X©áf­³»
Â»7¶ï»
m
_M
6
8
q
4
S3QaM
<
l\QTSFQTV9V
4
V
8
M=U
4
S!V
4
Q7
8
M
h
_a`pU
254
QTijU
8
_M
6
_a`pU
254
U
¢
_
6
U
Q¦U
4
]
4
M=U
6
s\`e_aS
4£
Qa]¼lrV
4Tº
ýv
ﬀß "ﬂﬁ  "ﬂﬁ

" ﬀ

" ü7ü7ü "ﬂﬁﬃ  " ﬀ!  " ﬀ! "ﬂﬁ!ﬃ"
m
_M 6
8 q 4 S3QaM < QTqT´!QTi 4 M=Ul\Q 8 S;_a`RQTijU 8 _M 6 U 2 Q¦UQTS 4 _XoU;_a` 6!47d X 4 MU 8 QTVb_aS!q 4 S 8 MPU 2r48 MU 4 S!V 4 Q 8 M hoº
ü7ü7ü"ﬀ "ﬂﬁ  " ü7ü7ü
13254 lYQ 8 S;_a`RQTijU 8 _M 6389647d X 8 aQTV 4 M=U;U!_U 254 lYQ 8 S;_a`RQTijU 8 _M 636N¢ QTlrl 4 q 8 M=U!_ 6!47d X 4 M=U 8 QTV_aS!q 4 S º
ü7ü7ü ﬁ  " ﬀ " ü7ü7ü
ó çoê«ê©ñ
eú
ù,ðµä#ä\ô
®¿QTi 2 _a`pU 254 QTijU 8 _M 6 iQaM :-4 iQ¦U 47h _aS 89Ù74 q©Q 63478 U 2r4 S º
ta¥#%$'&)(+*"

M
4
aQTV^XrQ¦U
8
_M|_al
4
SFQ¦U
8
_M{_M{Q
6
8
M
h
V
4
Q
6!6!89h
Mr]
4
MU3TQTS
8
Q
:
V
4±D¨¥
}§¥-,/.10ﬂ$2* "

M{Q
6!6
89h
Mr]
4
M=U;_al
4
S
Q¦U
8
_M{_M|Q
6!8
M
h
V
4
Q
6!6!89h
M\]
4
M=U;TQTS
8
Q
:
V
4KD(¥
Ä
¥!3/4506&87"9:$z"

M
<
_al
4
S
Q¦U
8
_Mﬃ_M{]ﬀXoU
Q
:
V
4
aQTS
8
Q
:
V
4767¥
m
_M
6
8
q
4
SfQTV9VYU
2r4
l-_
6!6
89:r8
V
8
U
89476
`n_aS;QaMPQTqT´!QTi
4
M=U;l\Q
8
Sf_a`bQTijU
8
_M
6
U
2
Q¦U3QTS
4
_XoUf_a`
6!47d
X
4
MU
8
QTV#_aS
q
4
S
8
MPU
254%8
MU
4
S!V
4
Q
8
M
h
s
¢2r4
S
4D
QaMrq F QTS
4
q
8GF-4
S
4
MU
6!8
M
h
V
4
Q
6!6!89h
M\]
4
M=U;TQTS
8
Q
:
V
4767º
ta¥#%$'&)(+*"ﬂ#%$'&)(;* "
_aS
#%$'&)(<,/.=06$>*"ﬂ#%$'&)(<,?.10ﬂ$A@×"
1254
l\Q
8
S;_a`RQTijU
8
_M
6896347d
X
8
TQTV
4
M=U3U!_¼U
2546N¢
QTlrl
4
q³l\Q
8
S3_a`kQTijU
8
_M
67¥
}§¥#%$'&)(+*" ,/.10ﬂ$B* "
1254
lrS!_
h
S
Qa] 
8
_aV^Q¦U
476
S
476
U!S
8
ijU
8
_M©®
¥ v
S
47h
QTS!q
8
M
h
](XrV[U
8
lrV
4
Q
6
6!89h
Mr]
4
M=UU!_
6!8
M
h
V
4
Q
6!6!89h
M

]
4
MUfaQTS
8
Q
:
V
476
s
6!8
M5i
4±D
]ﬀX
6
U
2
Q
4
lrS
4

8
_X
6
V
<³:-474
M³Q
6!6!89h
M
4
q
¥
Ä
¥-,/.10ﬂ$2* "ﬂ#%$C&D(+* "
L`
D 2
Q
6
M5_TUﬀlrS
4

8
_X
6
V
<«:474
MDQ
6!6!89h
M
4
q#sRU
254
lrS!_
h
S
Qa] 
8
_aV^Q¦U
476
S
476
U!S
8
ijU
8
_MD®
¥ÇÀ
S
47h
QTS!q

8
M
h©4
TQTV^XrQ¦U
8
_MØ_a`XrMrQ
6!6!89h
M
4
q
6!8
M
h
V
4
Q
6!6!89h
M\]
4
M=U¼TQTS
8
Q
:
V
4767¥
L`
D2
Q
6
lrS
4

8
_X
6
V
<D:-474
M
Q
6
6!89h
M
4
q#spU
254
lrS
_
h
S
Qa]
8
_aV^Q¦U
476
S
476
U!S
8
ijU
8
_M«®
¥ v
S
47h
QTS
q
8
M
h
]ﬀX5V[U
8
lrV
4
Q
6!6!89h
Mr]
4
MU,U!_
6!8
M

h
V
4
Q
6
6!89h
Mr]
4
M=U3aQTS
8
Q
:
V
476¥
ý=Ñ
ýo¥-,/.10ﬂ$2* " ,?.10ﬂ$>*"
1254 lrS!_ h S
Qa]  8 _aV^Q¦U 476 S 476 U!S 8 ijU 8 _M©® ¥ v S 47h QTS!q 8 M h ](XrV[U 8 lrV 4 Q 6
6!89h Mr] 4 M=UU!_ 6!8 M h V 4 Q 6!6!89h M 
] 4 MUfaQTS 8 Q : V 476¥
À§¥#%$'&)(<,/.=06$>*"E3/4506&D7F9:$5" _aS
3/4506&87"9:$z"ﬂ#%$C&D(6<,/.106$%* " _aS
3/4506&87"9:$z"E3?40G&87F9H$z"
L`kS 476 U!S 8 ijU 8 _M 6 ® ¥9t QaM5q|® ¥Ç} S 47h QTS!q 8 M h _al 4 S
Q¦U 8 _M 6 _M 6
2 QTS 4 q{aQTS 8 Q : V 476 QTS 4 M5_TU 8 _aV^Q¦U 4 qs
U 2r4 l\Q 8 S;_a`kQTijU 8 _M 6)896;47d X 8 TQTV 4 M=U3U!_U 2r4,6N¢ QTlrl 4 q³l\Q 8 S;_a`RQTijU 8 _M 67¥
ó çoê«ê©ñ
 
m
_M 6
8 q 4 SfQaM < lYQTS
QTV9V 4 V 89Ù Q : V 4,6!47d X 4 M5i 4 _a`#U ¢ _ 6 U
Q¦U 4 ] 4 M=U 6 U 2 Q¦U 6 Q¦U 896 Z 476 U 254 S 476 U!S 8 ijU 8 _M 6 _M½U 254
lrS
Q
h
]Q
67º
£½a¾&¿6ÀÁ¾Døù²¬Í¢²#«®«®­Z«®¨ÈâX²¬ú-«®­ §­ýî-­X©áf­³»
Â»7¶ï»
m
_M
6
8
q
4
S3QaM
<
l\QTSFQTV9V
4
V
8
M=U
4
S!V
4
Q7
8
M
h
_a`pU
254
QTijU
8
_M
6
_a`pU
254
U
¢
_
6
U
Q¦U
4
]
4
M=U
6
s\`e_aS
4£
Qa]¼lrV
4Tº
ﬀß
"ﬂﬁ

"ﬂﬁ

"
ﬀ

"
ü7ü7ü
"ﬂﬁﬃ

"
ﬀ! 
"
ﬀ! 
"ﬂﬁ!ﬃ"

M
<
l\QTSFQTV9V
4
V
8
M=U
4
S!V
4
Q7
8
M
h
_a`-U
254
QTijU
8
_M
6
_a`-U
254
U
¢
_
6
U
Q¦U
4
]
4
MU
6ﬁ896ﬁ47d
X
8
aQTV
4
M=U¿U!_%U
25436!47d
X
4
M=U
8
QTV
_aS!q
4
S
8
M
h
_a`pU
254
QTijU
8
_M
67º
ﬁ

"ﬂﬁ

"
ü7ü7ü
"ﬂﬁ!ﬃ

"ﬂﬁ!ﬃ"
ﬀ
"
ﬀ

"
ü7ü7ü
"
ﬀ! 
"
ﬀ! 
"
ó
çoê«ê©ñ
 
ù,ðµä#ä\ô

M
<
l\QTSFQTV9V
4
V
8
M=U
4
S!V
4
Q7
8
M
h
_a`-U
254
QTijU
8
_M
6
_a`-U
254
U
¢
_
6
U
Q¦U
4
]
4
MU
6ﬁ896ﬁ47d
X
8
aQTV
4
M=U¿U!_%U
25436!47d
X
4
M=U
8
QTV
_aS!q
4
S
8
M
h
_a`oU
254
QTijU
8
_M
6
s
:§<
Q
6
Xri7i
476!6!8
_M¨_a`
6N¢
QTl
6
_a`rQTqT´!QTi
4
M=UkQTijU
8
_M
6
U
2
Q¦UkQTS
4
_X5Up_a`
6!47d
X
4
M=U
8
QTV
_aS!q
4
S
8
MÛU
2548
M=U
4
S!V
4
Q7
8
M
ho¥
°
<
±
4
]]¡Q
}§¥9t
s
4
QTi
2Ö6N¢
QTlÖ]¡Q
8
M=U
Q
8
M
6
U
254©8
M=TQTS
8
QaMU{U
2
Q¦U{U
254
8
M=U
4
S!V
4
Q7
8
M
h896¼47d
X
8
aQTV
4
MUU!_ U
2r4½8
M
8
U
8
QTV;l\QTS
QTV9V
4
V
8
M=U
4
S!V
4
Q7
8
M
ho¥
Â
254
MM5_ `eXrSNU
254
S
6N¢
QTl
6
QTS
4
l-_
6!6!89:
V
4
s5U
2r4,8
MU
4
S
V
4
Q7
8
M
h¡896
U
2546!47d
X
4
MU
8
QTVb_aS!q
4
S
8
M
h
_a`bU
2r4
QTijU
8
_M
67¥
1
_
6!474
U
2
Q¦UU
254
MAXr]
:-4
S%_a`
6N¢
QTl
6896
ZYM
8
U
4
sV
4
U¡z
:-4
U
254
U!_TU
QTVM§Xr]
:-4
S%_a`)l\Q
8
S
6
_a`)QTi

U
8
_M
6
w
M5_TUS
476
U!S
8
ijU
4
q*U!_©QTqT´NQTi
4
M=U¼l\Q
8
S
6
_a`)QTijU
8
_M
6F
U
2
Q¦U¼QTS
4
_XoU_a`
6!47d
X
4
M=U
8
QTVf_aS!q
4
S
8
M«U
254
8
M=U
4
S!V
4
Q7
8
M
ho¥
x
8
M5i
4)¢ﬁ4
i7_M
6!8
q
4
Sﬁ_MrV
<
U
4
S
]
8
MrQ¦U
8
M
h
lrS!_
h
S
Qa]
6
s§U
2r4
V
4
M
h
U
2
_a`U
254)8
MU
4
S!V
4
Q
8
M
h¼896
ZYM
8
U
4
s-QaM5q
254
Mri
4
z
896
ZM
8
U
4T¥
®ﬁQTi
2|6N¢
QTlﬃlrS!_Aq\X5i
476
QaM
47d
X
8
TQTV
4
M=U
8
MU
4
S!V
4
Q
8
M
h8
M
¢258
i
2
z
896
q
4
i7S
4
Q
6
4
q
¥
x
8
M5i
4
z
896:
_X\M5q
4
q
:-4
V9_
¢Ü:§<³Ù74
S!_osrU
254
MAXr]
:-4
S_a`
6N¢
QTl
6;896
ZYM
8
U
4T¥
ýÒ
ó çoê«ê©ñ
 
m
_M 6
8 q 4 S,QaM < l\QTS
QTV9V 4 V 89Ù Q : V 46!47d X 4 M5i 4 _a`
»
6 U
Q¦U 4 ] 4 MU 6 U 2 Q¦U 6 Q¦U 896 Z 476 U 2r4 S 476 U!S 8 ijU 8 _M 6 _M U 254
lrS
Q h ]Q 67º
£½a¾&¿6ÀÁ¾Døù²¬Í¢²#«®«®­Z«®¨ÈâX²¬ú-«®­ §­ýî-­X©áf­³»
ÂJI#»ÂK³»
§§§
»&ÂLMNIa»6ÂL¦»

M < l\QTSFQTV9V 4 V 8 M=U 4 S!V 4 Q7 8 M h _a`pU 254 QTijU 8 _M 6 _a`kU 2r4
»
6 U
Q¦U 4 ] 4 MU 6)89647d X 8 aQTV 4 MU)U!_U 254%6!47d X 4 M=U 8 QTV
_aS!q 4 S 8 M h _a`pU 254 QTijU 8 _M 67¥
ó çoê«ê©ñ
 
ù,ðµä#ä\ô
13254 l\S!_§_a` 8963:§<½8 Mrq\X5ijU 8 _M³_M
»
¥
°Q
6!4
m
Q
6
4Tº
±
4
]]¡Q(q
47ha4
M
4
S
Q¦U
4
V
<ﬃ2
_aV9q
6
`e_aS
»
A ta¥
LNM5q\X5ijU
8

4,ª<
l_TU
2r476!8967º
±
4
]]¡Q
2
_aV9q
6
`e_aSQTV9V
»

¬¼s\`n_aS
6
_]
4
¬PO
ta¥
LNM5q\X5ijU
8
_M
x
U
4
l
º
»
A
¬
¥
°
<
U
254f8
M5q\X5ijU
8

4;2=<
l_TU
2r476!896
s§QaM
<
lYQTS
QTV9V
4
V
8
M=U
4
S!V
4
Q7
8
M
h
_a`\U
254
QTijU
8
_M
6
_a`


"
ü7ü7ü
"
-Q

"3896¼47d
X
8
aQTV
4
MU¼U!_U
254³6!47d
X
4
MU
8
QTV3_aS!q
4
S
8
M
h
_a`U
254
QTijU
8
_M
67¥ 13254
S
4
`n_aS
4
s
:=<
±
4
]]¡Q
}§¥Ç}(¢38
U
2

47d
XrQTV-U!_


"
ü7ü7ü
"

Q

"
QaMrq{°
47d
XrQTV-U!_

Q
s\QaM
<
l\QTSFQTV9V
4
V
8
M=U
4
S!V
4
Q7
8
M
h
_a`
U
254
QTijU
8
_M
6
_a`


"
ü7ü7ü
"

Q
"r89647d
X
8
aQTV
4
M=U3U!_U
2546
47d
X
4
M=U
8
QTV_aS
q
4
S
8
M
h
_a`pU
254
QTijU
8
_M
6¥
ó
çoê«ê©ñ
G
Wr_aS%QaM
<
lYQTS
QTV9V
4
V
89Ù
Q
:
V
4¼6!47d
X
4
M5i
4
_a`
6
U
Q¦U
4
]
4
M=U
6
x
U
2
Q¦U
6
Q¦U
896
Z
476
U
254
S
476
U!S
8
ijU
8
_M
6
_MU
254
lrS
Q
h¦
]¡Q
6
s
8
`
6
_]
4
l\QTS
QTV9V
4
V
4£54
iXoU
8
_M©_a`
x
U
4
S
]
8
MrQ¦U
4764£
i
4
l5U
8
_M\QTV9V
<
sU
254
S
4ﬀ4£5896
U
66
_]
4¨6!47d
X
4
M=U
8
QTV
4£54
iXoU
8
_Mﬃ_a`
x
U
2
Q¦U3U
4
S
]
8
MrQ¦U
47634£
i
4
l5U
8
_M\QTV9V
<a¥
ó
çoê«ê©ñ
G
ù,ðµä#ä\ô
°
<
±
4
]¡]Q
}§¥
ÄAspU
254
QTijU
8
_M
6
_a`ﬁU
254
l\QTS
QTV9V
4
V
4£o4
iX5U
8
_M_a`
x
QTS
4¼47d
X
8
aQTV
4
MU¨U!_³U
254¼6!47d
X
4
M=U
8
QTV
_aS!q
4
S
8
M
h
_a`ﬁU
2
_
6!4
QTijU
8
_M
67¥
L`
6
U
Q¦U
4
]
4
M=U
!R
U
4
S
]
8
MrQ¦U
476%4£
i
4
l5U
8
_MrQTV9V
<«8
Ml\QTS
QTV9V
4
V
4£o4
iXoU
8
_M#s
U
254
S
44£o896
U
6
Q
6!47d
X
4
M=U
8
QTV
4£54
iXoU
8
_M
8
M
¢258
i
2,6
U
Q¦U
4
]
4
MU
S
¢8
U
2,8
)U
4
S
]
8
MrQ¦U
4764£
i
4
l5U
8
_MrQTV9V
<a¥
13254
QTijU
8
_M
6
_a`rU
254f6
U
Q¦U
4
]
4
MU
6


ü7ü7ü

S
8
M(U
2546!47d
X
4
M=U
8
QTVrS
4
_aS!q
4
S
8
M
h
_a`rU
254
l\QTSFQTV9V
4
V
4£o4
iX5U
8
_M
_a`
x
`e_aS
] U
254
lrS
4
Z
£5476
_a`U
254
QTijU
8
_M
6
_a`#U
2546
U
Q¦U
4
]
4
MU
6


ü7ü7ü

S
8
MU
2546!47d
X
4
M=U
8
QTV
4£o4
iX5U
8
_M
_a`
x
¥
ýu
ó çoê«ê©ñ
 

x
srOS 4 srOk_ 6 U º

OS 4 	
x


Ok_ 6 U	

O¿S 4 	
x


Op_ 6 U	
¢254 S 4
x
896 Ql\QTS
QTV9V 4 V 89Ù Q : V 4«6!47d X 4 M5i 4 _a` 6 U
Q¦U 4 ] 4 M=U 6 U 2 Q¦U 6 Q¦U 896 Z 476 U 254 S 476 U!S 8 ijU 8 _M 6 _M U 254
lrS
Q h ]Q 6 s
x
ﬃ8964£o4 iXoU 8 _MÏ_a`
x
QTi7i7_aS!q 8 M h U!_U 254P6 U
QaMrq\QTS!q 6!47d X 4 MU 8 QTV 6!4 ]¡QaM=U 8 i 6 s¿QaM5q
x
ﬃ896
4£54 iXoU 8 _Mﬃ_a`
x
QTi7i7_aS!q 8 M h U!_U 254 l\QTS
QTV9V 4 V 6!4 ]QaMU 8 i 6¥
ó çoê«ê©ñ
 
ù,ðµä#ä\ô

M < l\QTS
QTV9V 4 V 4£o4 iXoU 8 _Mﬃ_a`
x
478 U 254 S;U 4 SF] 8 MrQ¦U 476 Mr_aS
]¡QTV9V < _aS;U 4 S
] 8 MrQ¦U 476;4£ i 4 l5U 8 _MrQTV9V <a¥
m
Q 6!4¼taº ORQTS
QTV9V 4 V 4£54 iXoU 8 _M|_a`
x
U 4 SF] 8 MrQ¦U 476 Mr_aS
]¡QTV9V <a¥
° < ± 4 ]]¡Q }§¥ ÄAs¿Ql\QTS
QTV9V 4 V 4£o4 iX5U 8 _M*_a`
x
U 2 Q¦UﬀU 4 S
] 8 MrQ¦U 476 M5_aSF]¡QTV9V <896ﬀ47d X 8 TQTV 4 M=UU!_ 6 _] 4
6!47d
X
4
M=U
8
QTV
4£54
iXoU
8
_M{_a`
x
¥
m
Q
6!4(}§º
ORQTS
QTV9V
4
V
4£54
iXoU
8
_M|_a`
x
U
4
SF]
8
MrQ¦U
476;4£
i
4
l5U
8
_MrQTV9V
<a¥
°
<
±
4
]¡]¡Q
}§¥þý
s
8
`fU
254
l\QTSFQTV9V
4
V
4£54
iXoU
8
_M*_a`
x
U
4
SF]
8
MrQ¦U
476ﬀ4£
i
4
l5U
8
_MrQTV9V
<
sﬁU
254
S
4P4£o896
U
66
_]
4
6!47d
X
4
M=U
8
QTV
4£54
iXoU
8
_MD_a`
x
U
2
Q¦U(U
4
S
]
8
MrQ¦U
476¨4£
i
4
l5U
8
_MrQTV9V
<a¥

M
<
l-_
6
U!i7_M5q
8
U
8
_MÌU
2
Q¦Uﬀq
4
l
4
M5q
6
_M U
254

8
M5qÛ_a`
4£
i
4
lrU
8
_M S
Q
896!4
qÛ_aSU
2r4ﬃ6
U
Q¦U
4
_a`U
254
TQTS
8
Q
:
V
476
]¼_Aq
8
Z
4
q
:§<
U
2544£o4
iX5U
8
_M
_a`
x

8
_aV^Q¦U
476
S
476
U!S
8
ijU
8
_M®
¥
Ä_aSﬀ®
¥þýo¥Ì1254
S
4
`e_aS
4
sQl\QTS
QTV9V
4
V
4£54
iXoU
8
_M*_a`
x
U
2
Q¦UﬀU
4
S
]
8
MrQ¦U
476
4£
i
4
l5U
8
_MrQTV9V
<ﬃ896;47d
X
8
aQTV
4
MUU!_
6
_]
46!47d
X
4
MU
8
QTV
4£54
iXoU
8
_M|_a`
x
¥
LNM
:
_TU
2
iQ
6!476
sbQaM
<
l\QTS
QTV9V
4
V
4£54
iXoU
8
_MÌ_a`
x
89647d
X
8
TQTV
4
M=U,U!_
6
_]
4ﬀ6!47d
X
4
MU
8
QTV
4£54
iXoU
8
_M_a`
x
¥
13254
S
4
`n_aS
4
srQaM
<6
l
4
i
8
Z\iQ¦U
8
_M½U
2
Q¦U
896f6
Q¦U
896
Z
4
q
:=<6!47d
X
4
MU
8
QTV
4£54
iXoU
8
_M³_a`
x
896
QTV
6
_
6
Q¦U
896
Z
4
q
:=<
l\QTS
QTV9V
4
V
4£o4
iXoU
8
_M|_a`
x
¥
ó
çoê«ê©ñ
 ﬁ

±0srOS
4
s\Ok_
6
U
º

O¿S
4
	%±


Ok_
6
U	

OS
4
	¨±


Ok_
6
U	
¢254
S
4
±
896
Q(l\QTS
QTV9V
4
V
89Ù
Q
:
V
4
`e_aS

V9_A_al
6
U
Q¦U
4
]
4
M=UﬁU
2
Q¦U
6
Q¦U
896
Z
476
U
254
S
476
U!S
8
ijU
8
_M
6
_M¼U
254
lrSFQ
h
]¡Q
6
s
±
%896;4£54
iXoU
8
_M³_a`±«QTi7i7_aS!q
8
M
h
U!_ﬀU
2r4)6
U
QaM5q\QTS!q
6!47d
X
4
M=U
8
QTV
6!4
]¡QaM=U
8
i
6
s\QaM5q³±
,896f4£54
iXoU
8
_M{_a`
±«QTi7i7_aS
q
8
M
h
U!_¡U
254
l\QTS
QTV9V
4
V
6!4
]¡QaM=U
8
i
67¥
ó
çoê«ê©ñ
 ﬁ
ù,ðµä#ä\ô
m
Q
6!4¼taº
ORQTS
QTV9V
4
V
89Ù
Q
:
V
4
Wr_aS

±_A_al
x
U
Q¦U
4
]
4
M=U
6f¢38
U
2
_X5U

S
h
Xr]
4
M=U
67¥
ÀT~

lYQTS
QTV9V 4 V 89Ù Q : V 4 `e_aS  V9_A_al 6 U
Q¦U 4 ] 4 M=U ¢38 U 2 _X5UQTS h Xr] 4 M=U 689647d X 8 TQTV 4 M=U,U!_³QPl\QTS
QTV9V 4 V 89Ù Q : V 4¡6!4
d X 4 M5i 4 _a` 6 U
Q¦U 4 ] 4 M=U 6;8 M ¢258 i 2 U 254 MAXr] :-4 S¿_a` 6 U
Q¦U 4 ] 4 M=U 6;896 i7_]¡l\XoU 4 q 8 ]¡] 4 q 8 Q¦U 4 V < l\S 8 _aSU!_
4£54 iXoU 8 _M_a`U 2546!47d X 4 M5i 4 _a` 6 U
Q¦U 4 ] 4 M=U 67¥(1254 S 4 `e_aS 4 s± 4 ]]¡Q }§¥ v `n_aSlYQTS
QTV9V 4 V 89Ù Q : V 4 `e_aS  V9_A_al
6 U
Q¦U 4 ] 4 MU 63¢38 U 2 _XoU3QTS h X\] 4 M=U 6 `n_aV9V9_ ¢36 `nS!_]Ú± 4 ]¡]Q }§¥ÇÀ§¥
m
Q 6!4(}§º ORQTS
QTV9V 4 V 89Ù Q : V 4 Wr_aS  ±_A_al
x
U
Q¦U 4 ] 4 M=U 6f¢38 U 2

S h Xr] 4 MU 6¥
13254 QTS h Xr] 4 M=U 6 _a`Ql\QTS
QTV9V 4 V 89Ù Q : V 4 `n_aS  V9_§_al 6 U
Q¦U 4 ] 4 M=U 6!8 ]¡lrV < S 476 U!S 8 ijU{U 254©6!4 U|_a`(lYQTS
QTV9V 4 V
8 M=U 4 S!V 4 Q7 8 M ha67¥13254 S 4 `n_aS 4 s± 4 ]]¡Q }§¥ v `n_aS)l\QTS
QTV9V 4 V 89Ù Q : V 4 `n_aS  V9_A_al 6 U
Q¦U 4 ] 4 M=U 6)¢38 U 2 QTS h Xr] 4 M=U 6
`e_aV9V9_ ¢36 `nS!_]Ú± 4 ]¡]Q }§¥ v `n_aS3l\QTS
QTV9V 4 V 89Ù Q : V 4 `n_aS  V9_§_al 6 U
Q¦U 4 ] 4 M=U 6;¢38 U 2 _XoU3QTS h Xr] 4 MU 67¥
À§t
I JLKNMLOQPSR T
 U V
 Ô
;
 Õ  Ú O Ł   Õ  
H  Ô <¨ŁÔ  Õ  Ý
U
 ? 
LNM U
25896
i
2
QTl5U
4
S7s
¢4
q
476
i7S
89:4
U
2r4
i7_]¼lYXoU
4
S
6N<o6
U
4
]³sbi7_]¼l
8
V
4
S7sRQaM5qÌ]
4
U
2
_Aq
6
U
2
Q¦U
¢4
X
6!48
M
q
4

4
V9_al
8
M
h
QaM5qD]
4
Q
6
XrS
8
M
h
U
254
l
4
S
`n_aS
]QaM5i
4
_a`
4£
l
4
S
8
]
4
M=U
QTV0lrS!_
h
SFQa]
6
`e_aS%U
2r896
U
25476
8967¥
Â
4
QTV
6
_q
896
iX
6
6
U
254¡896
6
X
476
U
2
Q¦U(Q
F-4
ijU¨U
2r4
l
4
S!`e_aS
]¡QaM5i
4
_a`flYQTS
QTV9V
4
VlrS
_
h
S
Qa]
6
q
4

4
V9_al
4
q
8
MU
25896
i7_M=U
4£
U
¥{132r4
i7_]¼l\X5U
4
S
6N<o6
U
4
]
896
QﬃÄ
vµ
lrS!_Ai
476!6
_aS
6
2
QTS
4
q

]
4
]¡_aS
<
]ﬀX5V[U
8
lrS!_Ai
476!6
_aS
¥³Í
M©U
25896
lrV^Q¦U!`e_aS
]³s
¢ﬁ4P8
]¼l\V
4
]
4
M=U(_X5SlYQTS
QTV9V
4
VflrS!_
h
S
Qa]]
8
M
h
]¼_Aq
4
V
:=<
U!S
QaM
6
`e_aS
]¡Q¦U
8
_M
8
M=U!_ U
Q
6

8
M
h
i7_M
6
U!SFX5ijU
6
s
¢)258
i
2
QTS
4
i7_]¼l
8
V
4
q
8
M=U!_¡iQTV9V
6
U!_QU
2
S
4
QTqﬃV
89:
SFQTS
<a¥
LNM
m
2
QTl5U
4
S
v
QaMrq
m
2
QTlrU
4
S
Ñ
s
¢4
lrS
476!4
M=U3Qi7_aV9V
4
ijU
8
_M_a`
4£
l
4
S
8
]
4
MU
QTV#l\S!_
h
S
Qa]
6
QaMrq{l
4
S!`n_aSF]¡QaM5i
4
]
4
Q
6
XrS
4
]
4
M=U
67¥
ßWXV
ﬃ ml¼' 	Ú$jﬀ/Y -	ﬁ
Í
X5S
4£
l
4
S
8
]
4
MU
6
QTS
4
l
4
S!`n_aSF]
4
q¼_M½`eS!_]
t
U!_Ä
}
l\S!_§i
476
6
_aS
6
_a`Q¨Ä
vµ
l\S!_§i
476
6
_aS
x
¸
L
m
2
QTV9V
4
M
ha4
i7_]¼lYXoU
4
S
6N<o6
U
4
] S
XrMrM
8
M
h
U
2r4
LS
8¤£©vA¥9t
_al
4
S
Q¦U
8
M
h|6N<A6
U
4
]
¥g4
U
Q
8
V
6
_a`U
25896¨6N<A6
U
4
] QTS
4ha8

4
M
8
M
1
Q
:
V
4³À§¥9ta¥«13254
x
¸
L
m
2
QTV9V
4
M
ha4P896
Q
6N<
]¡]
4
U!S
8
i]ﬀX5V[U
8
l\S!_§i
476
6
_aS
¥
®¿QTi
2
l\S!_§i
476
6
_aS
2
Q
68
U
6
_
¢
MPV9_§iQTV#ZYS
6
U

V
4

4
VQaM5q
6
4
i7_M5q

V
4

4
ViQTi
254
]
4
]¡_aS
89476
QaM5q{QTi7i
476!6
U!_Q
6F2
QTS
4
q{]¡Q
8
MP]
4
]¼_aS
<a¥
zQ
8
M¼]
4
]¡_aS
<,896R8
MU
4
S
V
4
Q7
4
qU!_,QTV9V9_
¢
]ﬀX5V[U
8
l\V
4
i7_MriX5S!S
4
M=U]
4
]¡_aS
<
QTi7i
476!6!4767¥01254f2
QTS!q
¢
QTS
4896
4
M=U
8
S
4
V
<
S
476
l-_M
6!89:
V
4
`e_aSfU
254
U!S
QaM
6
`
4
Sf_a`pq\Q¦U
Q
:-4
U
¢474
Mﬃ]Q
8
M³]
4
]¡_aS
<
QaM5q{iQTi
254
]
4
]¡_aS
<
srQaM5q
`e_aSﬁ]Q
8
MU
Q
8
M
8
M
h
iQTi
2r4
i7_
2r4
S
4
M5i
4):4
U
¢ﬁ474
MU
254
lrS!_Ai
476!6
_aS
6¥013254
x
¸
L
m
2
QTV9V
4
M
ha4
QTS!i
2r8
U
4
ijU
X5S
4896
q
476
i7S
89:4
q
:§<ﬃ¸
QTV9V
476
QaMrq³Â
8
V9V
8
Qa]
6
[
ý=Ñ
\pQaM5q
8
M
x
¸
L¿U
4
i
2
M
8
iQTVq\_§iXr]
4
MU
Q¦U
8
_M [
tK~aÒ
\
¥
Í
XrS3i
2
_
8
i
4
_a`0Q
6
2
QTS
4
q

]
4
]¡_aS
<
QTS!i
258
U
4
ijU
XrS
4
Q
6
U
2r4
lrS
8
]¡QTS
<³2
QTS!q
¢
QTS
4
lrV^Q¦U!`e_aS
]Å`e_aS)_X5S
l
4
S!`e_aS
]¡QaM5i
4¨4£
l
4
S
8
]
4
MU
6)896:
Q
6!4
q
8
Ml\QTSNU_MU
254
i7_M
4
M
894
M5i
4
_a`0U
2r4(2
QTS
q
¢
QTS
4¨6
Xrlrl-_aSNU`e_aS
_X5S
6
2
QTS
4
q

]
4
]¡_aS
<
lrS
_
h
S
Qa]¡]
8
M
h
]¡_§q
4
VIsQaM5qQTV
6
_{_M©_XrS
:-4
V
894
`
8
M U
2r48
]¼l-_aSNU
QaM5i
4
_a`¿U
25896
Àa}
Ó`²³Å­ áLzÕÍ]±³Å(­¬Ñ Å´]¨¸Ñ Ã]ª¬¨ Ñ áZ±³Å
¨®©7Õ §XW`ûE·ß²#«®«È­X©-ª¬­
áïõ6­Í¢²#´]¨®©ª(ÃL-ÃÄ´]­Å ûÍÄ¨ÈÎDè&ÑÈ
ø¦Í]±-áf­XÃ]Ã]±³Í¢Ã Ë¬è;Y Xñ¬ñ(ÌZﬀâÌﬃû ø9§
´ Ù¬Ù
ñ¬ñ
Þ¦áZ²¬áß­ è@úL´]­ÃÕ²¬´]²&Ô¤èúL´]­Ã9¨G©Ã]´]Í¢îáf´]¨È±©
ÞáZ²³áß-­«È¨G©-­Ã]¨Èâ­ è(úL´]­Ã
Þ°¼(áZ²¬áß­ ÌﬃúL´]­áf±ÅÕú-¨G©-­ÕGÕ²¬´]²ã²¬©ÕD¨G©ÃÄ´¢Í]î&áf´Ä¨®±³©
Þ¼(áZ²³áß-­«È¨G©-­Ã]¨Èâ­ X¼¬íúL´Ä­XÃ
Ìç²#¨G©DÅ(­Å(±Í	L  è³íÌﬃúL´Ä­XÃZÔ&¼#Ú ò9²LÒ¨G©³´]­Í]«È­X²Ü¬­¦Õ
·×²³áß-­ïõ6±¬«®¨GáL ò ÍÄ¨®´Ä­ú²³áâÔÃ]©-±±õ
Lßá²¬áß-­áZ±
ß-­XÍÄ­X©áf­
1 Q : V 4¨À§¥9taº
m
_]¼lYXoU 4 S 6N<A6 U 4 ]Úq 4 U
Q 8 V 67¥
i7V^Q 6!6 _a`pl\QTS
QTV9V 4 V#i7_]¡l\XoU 4 S 6N<o6 U 4 ] 67¥ LM½U 254 M 4 QTS3`eXoU
XrS 4 s ¢ﬁ44£ l 4 ijUfU!_ 6!474 U 254 lrS!_aV 8 ` 4 S
Q¦U 8 _M³_a`
6
]QTV9V
y6
iQTV
4
U!_ﬀ]¼_Aq
4
S
Q¦U
4y6
iQTV
46N<
]¡]
4
U!S
8
i;]ﬀX5V[U
8
lrS!_Ai
476!6
_aS
6!4
SN
4
S
6
s
¢
_aS!
6
U
Q¦U
8
_M
6
srQaM5ql
4
S
6
_MrQTV
i7_]¼lYXoU
4
S
67¥k1325896R¢8
V9V
:-4
]¼_
6
U!V
<
qrS
8

4
M
:§<
U
2r4;4
Q
6!4
_a`
4£
lrV9_
8
U
8
M
h
i7_M5iX5S!S
4
M5i
<:4
U
¢ﬁ474
M½]ﬀX5V[U
8¤
lrV
4
lrS!_
h
S
Qa]
6
QaM5q
:-4
U
¢ﬁ474
M(]ﬀX5V[U
8
lrV
4
X
6!4
S
67¥

6
U
254
MAXr]
:-4
S_a`
8
M
6
U
QTV9V
4
qﬀ]ﬀX5V[U
8
lrS!_Ai
476!6
_aS
6N<A6
U
4
]
6
8
M5i7S
4
Q
6
476
s
6
_
¢38
V9VRU
254
]QTS!
4
U,`e_aS,lrS!_
h
S
Qa]
6
U
2
Q¦U%iQaMU!S
QaM
6
l\QTS
4
MU!V
< 4£o4
iX5U
4
QTi7S!_
6!6
]ﬀX5V[U
8
lrV
4
lrS!_Ai
476!6
_aS
6
_M U
25476!46!<A6
U
4
]
67¥
®
£
Qa]¼l\V
476
_a`ﬁQTlrl\V
8
iQ¦U
8
_M
6
U
2
Q¦U
¢
_X5V9q
:4
M
4
ZrU,`nS
_]]ﬀX5V[U
8
lrS!_

i
476!6
_aS
6
Xrlrl-_aSNU
8
M5i7V^X5q
4
i7_]¡]¡_§q
8
U
<6
_a`ÃU
¢
QTS
4
l\S!_
h
S
Qa]
6¿6
X5i
2
Q
66
lrS
4
QTq
6
25474
U
6
soi7_]¼l\X5U
4
S

Q
8
q
4
q
q
476!89h
M³U!_§_aV
6
s
8
MU
4
SFQTijU
8

4¨6N<
]
:
_aV
8
ii7_]¼l\XoU
Q¦U
8
_M
6N<A6
U
4
]
6
s\QaM5q
6
8
](XrV^Q¦U
8
_M{l\QTiF¦Q
ha4767¥
ßWfe
ﬃ ml¼F; #

Â
48
]¼lrV
4
]
4
MUU
254
lYQTS
QTV9V
4
V
6!4
]¡QaM=U
8
i
6
_a`_X5SﬁlrS!_
h
S
Qa]]
8
M
h
]¡_§q
4
V
:=<
]¡QaMAXrQTVrU!S
QaM
6
`n_aSF]¡Q¦U
8
_M
8
M=U!_
47d
X
8
TQTV
4
M=U
6
U
QaMrq\QTS!q

q\Q
uÀ
U
Q
6

8
M
h
i7_M
6
U!S
X5ijU
6
s\Q
6
`e_aV9V9_
¢367º
ta¥

l\QTS
QTV9V
4
V
89Ù
Q
:
V
46!47d
X
4
M5i
4
_a`
6
U
Q¦U
4
]
4
MU
6¿896
U!S
QaM
6
`n_aS
]
4
q
8
MU!_%Q
:
V9_§iF
6
U
Q¦U
4
]
4
M=Ui7_MU
Q
8
M

8
M
h
Q
6!47d
X
4
M5i
4
_a`pU
Q
6

6
s
¢38
U
2
_M
4
U
Q
6
P`e_aS
4
QTi
2ﬃ6
U
Q¦U
4
]
4
M=U
¥
}§¥

l\QTS
QTV9V
4
V
89Ù
Q
:
V
4
`e_aS

V9_A_al
6
U
Q¦U
4
]
4
M=U
896
U!S
QaM
6
`e_aS
]
4
q
8
M=U!_PQ
:
V9_Ai

6
U
Q¦U
4
]
4
M=Ui7_MU
Q
8
M
8
M
h
QaM|QTS!S
Q
<
_a`pU
Q
6

6
s
¢38
U
2
_M
4
U
Q
6
P`e_aS
4
QTi
2
l\QTS
QTV9V
4
VU
2
S
4
QTq
¥
Ä
¥

6!8
M
h
V
4
Q
6!6!89h
M\]
4
M=U(aQTS
8
Q
:
V
4P896
U!S
QaM
6
`n_aS
]
4
q
8
M=U!_©Q{aQTS
8
Q
:
V
4¢38
U
2
QaM*Q
6!6
_Ai
8
Q¦U
4
qlrS!_

U
4
ijU
4
q_
:
´
4
ijU;U
2
Q¦U
6!<
M5i
2
S!_M
89Ù7476
Q
6!6!89h
Mr]
4
MU3QaMrq
4
TQTV^X\Q¦U
8
_Mﬃ_al
4
S
Q¦U
8
_M
6¥
g4
U
Q
8
V
6
_a`0U
2r476!4
U!S
QaM
6
`e_aS
]¡Q¦U
8
_M
6
QTS
4
lrS
476!4
MU
4
q
8
M

lrl
4
M5q
8¤£

¥,13254j<
QTS
4
QTV
6
_³q
896
iX
6!6!4
q
8
M
4
QTS!V
894
S
¢
_aS!
:§<
U
2r4
QaXoU
2
_aS;_a`bU
25896
U
25476!896
[
tµ}Tv
\][
tµ}Tu
\
¥
132r4
lrS
_
h
S
Qa]
6
QTS
4
i7_]¼l
8
V
4
q
¢38
U
2
U
254
x
¸
L

L S
8¤£
S
4
V
4
Q
6!4
_a`;U
2r4P¸
»

1
w
¸
»
²

»
F²

q\Q
1
S
QaM
6
V^Q¦U!_aS

i7_]¼l
8
V
4
SÕ[
tK~À
\
¥0¸
»

1Ï896
QaM

qYQ
uÀ
`nS!_M=U
y4
M5q¡QaMrqS
XrM

U
8
]
4ﬁ6!<A6
U
4
]`n_aSkU
2543¸
m;m
À Ä
w
¸
»
²
mÉm
_]¡l 8 V 4 S  `IQa] 8 V < _a`fi7_]¼l 8 V 4 S 6 [ tatKv \ ¥P132544jÎ i 894 Mri < _a` 6!47d X 4 MU 8 QTV¿i7_§q 4 lrS!_Aq\X5i 4 q
:§<Û¸
» 
1 896 i7_]¡l\QTS
Q : V 4 U!_ÌU 2 Q¦UPl\S!_§qYX5i 4 q :§<Û¸
m;m
`e_aS
m[am;¾,¾
lrS!_ h S
Qa] 6
w
4£ i 4 l5UPU 2 Q¦U
q < MrQa] 8 iQTV9V <§y6!89Ù74 qDQTS!S
Q <o6 QTS 4¡8 ]¼lrV 4 ] 4 MU 4 q 8 M 4jÎ i 894 MU!V <8 MU 254 iX5S!S 4 M=U,S 4 V 4 Q 6!4KF¥½1325896 U!_ :-4
4£ l 4 ijU 4 qs 6!8 M5i 4

q\Q uÀ896 Qi7_M 4 M=U 8 _MrQTV 8 ]¡l 4 S
Q¦U 8  4 V^QaM h XrQ ha4³¢38 U 2D6!47d X 4 M=U 8 QTV;i7_M 6 U!SFX5ijU 6
QaM5q iQTl\Q :r8 V 8 U 89476¨6!8 ] 8 V^QTSU!_
m\[am;¾%¾
sQaM5qU 254ﬀ¸
» 
1 i7_]¡l 8 V^Q¦U 8 _M 6N<o6 U 4 ]X 6!476 U 254ﬀ6 U
QaMrq\QTS!q
¸
m;m
i7_Aq 4(ha4 M 4 S
Q¦U!_aS,QaM5q_al5U 8 ] 89Ù74 SQ 68 U 6: QTi
 4 M5q ¥ Wr_aS_X5S)l 4 S!`n_aSF]¡QaM5i 4,4£ l 4 S 8 ] 4 M=U 6 s#QTV9V
lrS!_ h SFQa] 6 QTS 4 i7_]¡l 8 V 4 q ¢38 U 2 U 254%]*-D^ _al5U 8 ] 89Ù Q¦U 8 _Mﬃ_al5U 8 _M ¥
132r4 iXrS!S 4 M=U¼S 4 V 4 Q 6!4 _a` ¸
» 
1Å8 ]¼l\V 4 ] 4 M=U 6 q < MrQa] 8 iQTV9V <=y6
89Ù74 q QTS!S
Q <A6¼8 M 4jÎ i 894 MU!V <a¥Ø13254
4£54 iXoU 8 _MU 8 ] 4 _a` d X 8 i
 6 _aSNU¨_a`fQﬃ_M 4 q 8 ] 4 M 6!8 _MrQTV0QTS!SFQ < _a` 8 MU 47ha4 S 6¨896 QTlrlrS!_ £o8 ]Q¦U 4 V < U 2 S 474
U 8 ] 476 U 2 Q¦U_a`pQaM 47d X 8 TQTV 4 M=U
m
lrS!_ h SFQa]³s :4 iQaX 6!4 _a`

q\Q : _X\M5q 6 i 254 iF 8 M h QaM5q½U 2548 M 4jÎ i 894 M=U
8 ]¼l\V 4 ] 4 M=U
Q¦U 8 _M{_a`0QTS!S
Q <A6¥;13254,4£54 iXoU 8 _M|U 8 ] 476 _a`0]¡Q¦U!S 8¤£ ]ﬀX5V[U 8 lrV 8 iQ¦U 8 _M QaM5qﬃ±b² `eQTijU!_aS 89Ù Q 
U 8 _M_a`RU ¢ _Pq 8 ] 4 M 6!8 _MrQTVQTS!SFQ <o6 _a`0¹\_Q¦U 8 M h l_ 8 M=UM§Xr] :-4 S 6 QTS 4 QTlrl\S!_ £58 ]¡Q¦U 4 V <ﬃ6
8¤£ U 8 ] 476 U 2 Q¦U
_a`
47d
X
8
TQTV
4
M=U
m
lrS!_
h
S
Qa]
6
s
:-4
iQaX
6!4
_a`

q\Q
:
_XrM5q
6
i
254
iF
8
M
h
QaM5qU
2r4¼8
M
4jÎ
i
894
M=U
8
]¡lrV
4
]
4
M

U
Q¦U
8
_M_a`RQTS!S
Q
<o67¥;ª
_
¢4

4
S7s-U
2589638
M
4jÎ
i
894
M5i
<
qr_
476
M5_TUQ
F4
ijU)U
254
TQTV
8
q
8
U
<
_a`R_X5S3S
476
X5V[U
6
s
6!8
M5i
4
6!47d
X
4
M=U
8
QTVbQaM5q{lYQTS
QTV9V
4
VlrS!_
h
SFQa]
6
QTS
4,6
V9_
¢4
qﬃqr_
¢
M
47d
XrQTV9V
<a¥
¸
»

1
i7_]¼l
8
V
476

qYQU
Q
6

8
M
h
i7_M
6
U!S
X5ijU
6ﬁ8
M=U!_¨iQTV9V
6
U!_%U
2r4
x
¸
L

LS
8¤£¼8
]¼lrV
4
]
4
MU
Q¦U
8
_M_a`-U
254
O0U
2
S
4
QTq
6
w
O
Í
x
L
D
U
2
S
4
QTq
6F
V
89:
S
QTS
<
[
uÑ
\îs¿Q
6
q
476
i7S
89:-4
q
:§<D¸894
S
8
M
h
sﬁz|X5V9V
4
Ss¿QaM5q°QT
4
SC[
ýu
\
¥

UﬀS
XrM©U
8
]
4
sRU
2
S
4
QTq
6
QTS
4
q
<
M\Qa]
8
iQTV9V
<Ì6
i
254
q\X5V
4
q*QTi7S!_
6!6
QX
6!4
S
y6
l
4
i
8
Z
4
q«MAXr]
:4
S%_a`
6
lrS!_Ai
6
w
6N<o6
U
4
]lrS
_§i
476!6
476F
sQaM5q
6
lrS!_Ai
6
QTS
4
q
<
MrQa]
8
iQTV9V
<6
i
2r4
q\X5V
4
qQTi7S!_
6!6
l\S!_§i
476
6
_aS
67¥
x
lrS!_Ai
6)6F2
QTS
4
U
254
l-_§_aVﬁ_a`3l\S!_§i
476
6
_aS
6(¢38
U
2
U
254
_TU
254
SlrS!_Ai
476!6!476
SFXrMrM
8
M
h
i7_M5iX5S!S
4
MU!V
<
_MÌU
2r4½6!<A6
U
4
]
¥

U
q
8GF-4
S
4
M=UU
8
]
476
sQ U
2
S
4
QTqÏ]Q
<*4£o4
iXoU
4
_M*q
8GF4
S
4
MU
6
lrS!_Ai
6
s¿QaM5q QaM
6
lrS!_AiP]Q
<*4£o4
iX5U
4
_M
q
8GF-4
S
4
M=U¡lrS!_Ai
476!6
_aS
6
s
:
XoUU
2r4
]¡Q
£58
]ﬀXr]+M§Xr]
:-4
Sﬀ_a`lrS!_Ai
476!6
_aS
64£54
iXoU
8
M
h
Q
ha8

4
MÏlrS
_
h
S
Qa]
Q¦U(QaM
<
U
8
]
4896
V
8
]
8
U
4
q
:§<
U
254
MAXr]
:4
S_a`
6
lrS
_§i
67¥
°
<
q
4
`eQaX5V[U7s
6
i
2r4
q\X5V
8
M
h{896
M5_M5lrS
474
]¼l5U
8

4
Qa]¼_M
h
U
2
S
4
QTq
6
_a`bU
254,6
Qa]
4
lrS
8
_aS
8
U
<a¥
LN]¼lrV
4
]
4
MU
Q¦U
8
_MØ_a`%_XrSlrS
_
h
S
Qa]¡]
8
M
h
]¼_Aq
4
V_M U!_al _a`U
2r4 ¸
»

18
]¼l\V
4
]
4
M=U
Q¦U
8
_MØ_a`

q\QﬀU
Q
6

8
M
h
lrS
_
8
q
476
X
6f¢8
U
2
Qi7_M=
4
M
894
MU]
4
QaM
6
_a`bU
476
U
8
M
h
lrS
_
h
S
Qa]
6
QaM5q|]
4
Q
6
X5S
8
M
h
U
25478
S
l
4
S!`e_aS
]¡QaM5i
4T¥ﬀª
_
¢4

4
S7skU
25896,896
M5_TU%Q{l\QTSNU
8
iX5V^QTS!V
<©4jÎ
i
894
M=U¨]
4
U
2
_§q©_a`
8
]¼l\V
4
]
4
M=U
Q¦U
8
_M
¥
Â
4
l\Q
<
l
4
S!`n_aSF]¡QaM5i
4
l
4
MrQTV[U
89476
`e_aS
º
w
8Ã
U
254
i7_
6
U_a`

q\Q%U
Q
6

8
M
h
`
4
Q¦U
X5S
476
U
2
Q¦UQTS
4
M5_TUS
47d
X
8
S
4
q
:=<
_X5SfU
2
S
4
QTq
6
sYQaMrq
w
898Ã
U
254
i7_
6
U_a`pU
254
]QTlrl
8
M
h
`eS!_]ÝU
2r4

qYQﬀU
Q
6

8
M
h
]¼_Aq
4
V-U!_U
2r4
O0U
2
S
4
QTq
6
]¼_Aq
4
V
¥k13254
l
4
S!`e_aS
]¡QaM5i
4
_a`_X5SRlrS!_TU!_TU
<
l
4f8
]¼l\V
4
]
4
M=U
Q¦U
8
_M
6
U!S
Q¦U
47hT<
i7_X5V9q
:-48
]¼lrS
_
4
q¡X5l-_M
6!89h
M
8
ZYiQaMU!V
<
U
2
S!_X
h2
U
254
X
6
4
_a`pQﬀ]¼_aS
4
q
8
S
4
ijU;]
4
U
2
_§qP_a`
8
]¡lrV
4
]
4
M=U
Q¦U
8
_M
¥
»
_M
4
U
254
V
476!6
s5U
25896
6!8
]¡lrV
406
U!S
Q¦U
47hT<(896b6
X
Î
i
894
M=Up`e_aSpX
6
U!_)q
4
]¼_M
6
U!S
Q¦U
40h
_A_§q
6
l
474
q\Xrl
6
_M(]
4
q
8
Xr]
yh
S
Q
8
M
4
q,lYQTS
QTV9V
4
V
lrS!_
h
SFQa]
67¥
À¦ý
ßWih
	ﬁU K+)¼.R	  D
	ﬃ ¼/Y #'¼.R -/
Â 254 M*Q¦UNU 4 ]¼l5U 8 M h U!_ q 4 U 4 S
] 8 M 4 QaM 4jÎ i 894 M=UV 4  4 Vf_a` h S
QaMAX5V^QTS 8 U < `n_aSQ|l\QTS
QTV9V 4 VlrS!_ h SFQa]³s 8 U
896 X 6!4 `IX5VU!_ 2 Q7 4 Q d XrQaM=U 8 Z 4 q XrM5q 4 S 6 U
QaM5q 8 M h _a`0U 254 QTlrl\S!_ £58 ]¡Q¦U 4 S
XrM  U 8 ] 4 _ 4 S 2r4 QTq 6 _a`RU 254
`IXrM5q\Qa] 4 MU
QTV)l\QTS
QTV9V 4 V_al 4 S
Q¦U 8 _M 67¥ LMØU 25896³6!4 ijU 8 _M#s ¢4 lrS 476!4 M=UPU 254 S 476 X5V[U 6 _a` 4£ l 4 S 8 ] 4 M=U 6
U 2 Q¦U] 4 Q 6 XrS 4 U 254(4£o4 iX5U 8 _MﬃU 8 ] 4 _a`R_X5S)l\QTS
QTV9V 4 VklrS
_ h S
Qa]¡] 8 M h i7_M 6 U!S
XrijU 68 MﬃU 25896 lrS!_TU!_TU < l 4
8 ]¼l\V 4 ] 4 M=U
Q¦U 8 _MP_a`_X5Sl\QTS
QTV9V 4 V#l\S!_ h S
Qa]¡] 8 M h ]¡_§q 4 V ¥ L U 896 M5_TUU 254 l\X5S!l-_ 6!4 _a`U 25896f6
4 ijU 8 _MPU!_
lrS!_K 8 q 4 Qi7_]¼lrS 4254 M 6!8  4 _aS;l\S 4 i 896!4,:-4 M5i 2 ]¡QTS!_a`blYQTS
QTV9V 4 V_aS 6
47d X 4 M=U 8 QTVl 4 S!`e_aS
]QaM5i 4T¥
xW{VWZY X^XnE^axiZm(f%_°Û^edmiZ}Uac~

6 Q : Q 6!896 `n_aSi7_]¼l\QTS 896 _M-s 8 MÏU 254 `n_aV9V9_ ¢38 M h U
Q : V 4 s ¢4 Z\S 6 U¡lrS 476
4 MUP] 4 Q 6 X5S 4 ] 4 M=U 6 _a`U 254
4£54 iXoU 8 _M{U 8 ] 4 _a` 6 _] 4 `IXrM5q\Qa] 4 MU
QTV 6!47d X 4 M=U 8 QTV_al 4 S
Q¦U 8 _M 67º
ºÎ-­áZî´Ä¨®±³©D´Ä¨GÅ­
·¦±©ÃÄ´¢Í]î&áf´ Æ¸Å(¨®áÍÄ±ÃÄ­Xáf±©ÕÃiÉ
B
ä ö4ÂÕÆìû]ÉÊ»7ÞìÍÄ±ÅÞá²¬áß-­ ñÑ ñ
Ù
B
ä ö4ÂÕÆìû]ÉÊ»7ÞìÍÄ±ÅÞ¼(á²¬áß-­ ñÑ®ð
B
ä ö4ÂÕÆìû]ÉÊ»7ÞìÍÄ±Å Åã²#¨G©DÅ(­XÅ±Í	L ¬Ñ®ð
B
ä ö÷Cô²» ñÑ ñ³¼
ØÇÖ6½Õû¦µ¸¹ÐãÑÈÑÓ%ü¸ÖÖ6£
§§§
ñÑ ñ
Ù
Ó
ø×ñ» ñÑ ¼-
ø`¬Æ
B
ÉÊ» ñÑ ¼
Ú
DÚ896
Q³¹\_Q¦U
8
M
h¦
l-_
8
M=U¨aQTS
8
Q
:
V
4½8
M©U
2r4
±
t
iQTi
254
s

896
Q
6
U
Q¦U
8
iQTV9V
<=y6
89Ù74
q#s
Ù74
S!_
y:
Q
6!4
qDQTS
S
Q
<
_a`
¹\_Q¦U
8
M
h¦
l-_
8
M=Ui7_]¡l_M
4
MU
6
s5L
896
QaM
8
M=U
47ha4
S3aQTS
8
Q
:
V
4,8
M|QS
47ha896
U
4
SseFÉQaM5q
È
QTS
4
¹\_Q¦U
8
M
h¦
l-_
8
M=U
aQTS
8
Q
:
V
476¼8
M*S
47ha896
U
4
S
6
s¿O
~ 896
QlrS!_Ai
4
q\X5S
4¢38
U
2
M5_ l\QTS
Qa]
4
U
4
S
6
QaM5qÏQ MAX5V9V
:
_Aq
<
s¿QaMrqDO
t{896
QlrS!_Ai
4
q\X5S
4¢38
U
2
_M
4
íîã ä-ö#ë
]¡_§q
4
l\QTS
Qa]
4
U
4
S¼QaM5qQ M§X5V9V
:
_Aq
<a¥

V9VaQTS
8
Q
:
V
476
QTS
4³h
V9_
:
QTV
aQTS
8
Q
:
V
476
s;QaM5qÏQTV9V_al
4
SFQ¦U
8
_M
6
QTS
4
l
4
S!`e_aS
]
4
q*Q¦U¡U
254
_XoU
4
S
]¡_
6
U¼V
4

4
V3_a`)U
254
lrS
_
h
S
Qa]³s
¢38
U
2
8
M5q
4£
QaM5q{SFQaM
ha4
i
254
iF
8
M
h6
XrlrlrS
476!6
4
q
¥
xW{VWts Hm%dm(f	f	^f	i=`.m
acfZ^ø^XnE^a<9^~ }o®5mz^^ax~
LNMU
254
`e_aV9V9_
¢8
M
h
U
Q
:
V
4
s
¢4
lrS
476!4
MUﬁ]
4
Q
6
X5S
4
]
4
M=U
6
_a`-U
254;4£54
iXoU
8
_MU
8
]
4
_a`#Q,lYQTS
QTV9V
4
V
89Ù
Q
:
V
4)6!4
d
X
4
M5i
4
_a`YM§X5V9V
6
U
Q¦U
4
]
4
M=U
6
s
4£54
iXoU
4
qQTi7i7_aS!q
8
M
h
U!_U
254
lYQTS
QTV9V
4
V
6
4
]¡QaM=U
8
i
6
_MﬀQ
6
8
M
h
V
4
l\S!_§i
476
6
_aS7s
¢38
U
2
QaMrq
¢38
U
2
_XoU;lYQTS
QTV9V
4
V
4
S!S
_aS
6
i
2r4
i

4
q
º
ÀaÀ
Ó`îÅú&­XÍ9±¥Þ ºùÎ-­áî-´Ä¨®±³©D´Ä¨GÅ(­ÒÆ¸Å(¨®«È«®¨®Ã]­áZ±³©Õ&ÃÊÉ
Ã]´]²¬´Ä­XÅ­X©´]Ã ·ß-­Xáâ#­Õ à`©áß-­Xáâ#­¦Õ
 èÑ ñ  ËÑ
Ú
ñ
¼ íÑ
Ú
Ë
Ú
Ñ è³¼
Ù
XËÑ ð³¼ XñÑ
Ú
¼
è XíÑ
Ú
Ë 
Ú
Ñ í
í ¼¬ËÑ
Ú
  ¼¬Ñµ 
Ù
Xñ ¼¬ðÑ Ë  ¼¬èÑ ¼-
Wr_aS 6 ]QTV9VpMAXr] :-4 S 6 _a` 6 U
Q¦U 4 ] 4 M=U 6 s#U 254ﬀ4£54 iXoU 8 _M U 8 ] 4 _a`ﬁQlYQTS
QTV9V 4 V 89Ù Q : V 4¼6!47d X 4 M5i 4 _a` 6 U
Q¦U 4
] 4 M=U 63896 QTlrl\S!_ £58 ]¡Q¦U 4 V < V 8 M 4 QTS
V < q 4 l 4 M5q 4 M=U3_MﬃU 254 MAXr] :-4 S;_a` 6 U
Q¦U 4 ] 4 MU 6 sQ 6)6
2 _ ¢ M 8 M|W 89h¦
X5S 4³À§¥9ta¥*13254½4£o4 iXoU 8 _MÏ_ 4 S 254 QTq _a`Q l\QTS
QTV9V 4 VU 2 S 4 QTq 896 ]¡QaM < U 2 _X 6 QaMrq 6 _a`3`IXrM5q\Qa] 4 MU
QTV
6!47d X 4 M=U 8 QTV_al 4 S
Q¦U 8 _M 67¥0132r4 S 4 `n_aS 4 s5 4 S < ZM 4yh S
Q 8 M 4 q³l\QTSFQTV9V 4 V 896 ] 896 M5_TU 4jÎ i 894 M=U 8 M½U 25896 l\S!_TU!_ 
U < l 4,8 ]¼l\V 4 ] 4 M=U
Q¦U 8 _M³_a`b_XrS;l\QTS
QTV9V 4 Vl\S!_ h S
Qa]¡] 8 M h ]¼_Aq 4 V ¥
xW{VW{V Hm%dm(f	f	^f	i=`.m
acfZ^cbE}odedk}X}o xzmz^^ax~
LNM©U
254
`e_aV9V9_
¢8
M
h
U
Q
:
V
4
s
¢4
l\S
476!4
M=U¨]
4
Q
6
XrS
4
]
4
M=U
6
_a`ﬁU
254¼4£54
iXoU
8
_M«U
8
]
4
_a`fQ
6!8
]¼lrV
4
lYQTS
QTV

V
4
V
89Ù
Q
:
V
4
`e_aS

V9_§_al
6
U
Q¦U
4
]
4
MU
¢38
U
2
Q¡MAX5V9V
:
_Aq
<
s
4£54
iXoU
4
q©QTi7i7_aS!q
8
M
h
U!_U
254
lYQTS
QTV9V
4
V
6!4
]¡QaM=U
8
i
6
_M{Q
6
8
M
h
V
4
lrS!_Ai
476!6
_aSs
¢38
U
2
QaM5q
¢8
U
2
_XoU3l\QTSFQTV9V
4
V
4
S!S!_aS
6
i
254
iF
4
q
º
ÓïîÅÕú6­Í ±¥Þ ºÎ-­áZî´Ä¨®±³©D´Ä¨GÅ­ÒÆ Å(¨È«®«È¨GÃ]­áf±©ÕÃiÉ
¨®´Ä­Í¢²#´]¨È±©Ã ·ß-­Xáâ#­Õ à`©&áß-­áâ¬­Õ

Ú
Ñ ð³¼ Ë&Ñ
Ù
 
¼ íÑµ  
Ú
Ñ  #ñ
Ú
èÑ Ë¬Ë Ë&Ñ  -
Xñ ¼#ðÑ®
Ù
¼
Ú
Ñ ñ5 
¼¬ñ
Ú
ËÑµ 
Ú Ú
¼Ñ
Ú
 
Ú
ñ # 
Ú
Ñ ¼¬Ë Ë¬í&Ñ Ë
Ù
ñ³ñ Ë5  -Ñ
Ù
Ú
¼#í -Ñ è¼
¼#ñ³ñ ð
Ú
Ù
ÑÈa¼ í è&Ñ  -
Ë¬ñ³ñ 
Ú
 ³ÑÈa¼ 
Ù¬Ù
í&Ñ Ë³ñ
Ù
ñ³ñ ¼
Ù
  -Ñ ñ³ð ¼
Ù
¼
 -Ñ è³è
Ú
ñ³ñ Ë¬Ë
Ù
¼Ñ Ë³è Ë¼-í&Ñ è5 
Wr_aS
6
]QTV9V=M§X\]
:-4
S
6
_a`
8
U
4
SFQ¦U
8
_M
6
saU
254¿4£o4
iXoU
8
_M¨U
8
]
4
_a`rQ;lYQTS
QTV9V
4
V
89Ù
Q
:
V
46!47d
X
4
M5i
4
_a`
6
U
Q¦U
4
]
4
M=U
6
896
QTlrl\S!_
£58
]¡Q¦U
4
V
<
V
8
M
4
QTS!V
<
q
4
l
4
M5q
4
M=Uf_MPU
254
MAXr]
:4
Sﬁ_a`
8
U
4
S
Q¦U
8
_M
67¥ﬁª
_
¢ﬁ4

4
S7s`n_aS3V^QTS
ha4
S3MAXr]

:-4
S
6
_a`
8
U
4
S
Q¦U
8
_M
6
s\U
2544£54
iXoU
8
_MPU
8
]
4)8
Mri7S
4
Q
6!476
]¡_aS
4
U
2
QaMPV
8
M
4
QTS!V
<½¢38
U
2P8
M5i7S
4
Q
6
8
M
h
M§Xr]
:-4
S
6
_a`
8
U
4
S
Q¦U
8
_M
6
s5Q
66F2
_
¢
M
8
MW
89h
X5S
4À§¥Ç}§¥0132r4
S
4
`n_aS
4
s§_M5V
<
Q,]¡_§q
4
SFQ¦U
4
M§Xr]
:-4
Sk_a`-l\QTS
QTV9V
4
V5U
2
S
4
QTq
6
iQaM
:-46
Xrlrl-_aSNU
4
q
4jÎ
i
894
M=U!V
<{8
M³U
25896
lrS!_TU!_TU
<
l
4,8
]¼l\V
4
]
4
M=U
Q¦U
8
_M³_a`k_X5S;l\QTS
QTV9V
4
VblrS!_
h
S
Qa]]
8
M
h
]¼_Aq
4
V
¥
LNMU
254
`n_aV9V9_
¢38
M
h
U
Q
:
V
4
s
¢4
l\S
476!4
M=U½]
4
Q
6
X5S
4
]
4
M=U
6
_a`U
254|4£o4
iX5U
8
_M U
8
]
4
l
4
S
8
U
4
S
Q¦U
8
_M
¢38
U
258
MÛ_M
4
U
2
S
4
QTq_a`¨QDl\QTS
QTV9V
4
V
89Ù
Q
:
V
4
`n_aS

V9_A_al
6
U
Q¦U
4
]
4
MU
¢38
U
2
Q*MAX5V9V
:
_Aq
<
QaM5q q
8GF-4
S
4
M=U
l\Q¦UNU
4
S
MﬃQTS
h
Xr]
4
M=U
67º
ÀTv
0
10
20
30
0 1 2 4 6 8 10
E
x
e
c
u
t
io
n 
ti
me
 (
mi
ll
is
ec
on
ds
)
Number of statements
Parallelizable sequence of statements
Parallel errors checked
Parallel errors unchecked
3.4 + 2.6N
0.6 + 2.6N
W
89h
X5S
4,À§¥9taº
®
£o4
iXoU
8
_M³U
8
]
4
_a`bQ(l\QTS
QTV9V
4
V
89Ù
Q
:
V
4%6!47d
X
4
M5i
4
_a`
6
U
Q¦U
4
]
4
MU
6
_M³Q
6!8
M
h
V
4
l\S!_§i
476
6
_aS
¥
ÀaÑ
0
1000
2000
3000
0 100 200 300 400 500
E
x
e
c
u
t
io
n 
ti
me
 (
mi
ll
is
ec
on
ds
)
Number of iterations/threads
Parallelizable for-loop statement
Parallel errors checked
Parallel errors unchecked
fhgjiXkNlﬂm
À§¥on§º
®
£
mpCkNqﬂgjrXstqﬂgvumBr<wyxzxelExe{j{jm{jg
Ù
xe|}{jmw~r<l

{jrDr<z6qExqﬂmCu+mCsXq!rXsxﬂgvsNi<{jm%z}lﬂrDpmﬂﬂr<l
¥
ÀTÒ
ºùÎ-­áî-´Ä¨®±³©D´Ä¨GÅ(­õ&­XÍ9¨È´]­Í¢²#´Ä¨®±³©
øù²#´Ä´]­Í¢© Æ¸Å(¨GáZÍ]±³Ã]­áZ±³©ÕÃiÉ
¶×«®±-áâ ñ&Ñ ñ
Ù
·xLáZ«È¨Gá ñ&Ñ ñ
Ù
áï©
Ô
­XÅ(²³©Õ 
Ú
Ñ ñ³ñ
 mm £ mpCk8qﬂgjrXsqﬂgvu+mJz
mlhgqﬂmlExqﬂgjrXs+gju+x<s  k5sN}lﬂmAqﬂgvumyi<lﬂmCxqﬂmlw~r<lhq  m Í s Ł2mCu+x<s}zxq6qﬂmlEs
q  x<sw~r<l!q  m(°{jrDp
x<sNDp{jgjpAz5xq6qﬂmlEsN
|
mpCx<kNﬂmAr<whq  m%6NsNp  lﬂrXsNg Ù xqﬂgjrXsr<z
mlExqﬂgjrXslﬂm8kNgjlﬂm
qﬂrr<|NqExegvsmCxep  {jrDr<zz5xelEx<u+mqﬂmlexe{vkNm ¥! mlﬂmwr<lﬂmexz5xelExe{j{jm{jg Ù xe|}{jmwr<l  {jrDr<z6qExqﬂmCumCsqq  xq
kNﬂmq  m Í s Ł2mCu+x<sNz5xq6qﬂmlEs ¢ gq  x+{vxelﬂi<mAsDk}u|
mlr<whsNm  i<lExegvsNmgqﬂmlExqﬂgjrXsN2gj!s}reqm Î pgjmCsq
gvsq  gjz}lﬂreqﬂreq=8z
m>gvuz5{jmCumCsqExqﬂgjrXstr<whrXkNl\z5xelExe{j{jm{z}lﬂr<i<lEx<u;ugvsNiurD}m{ ¥
xW{VW i	a<jUfZ^8d#qr~5~i	jUa<^axt m%d7i	m
acfZ^~
6sq

m!w~r<{j{jr
¢
gvsNiAqExe|}{jme
¢
m!z}lﬂmﬂmCsqJu+mCxeEkNlﬂmCu+mCsXqﬂr<w
q

mm
£
mpCk8qﬂgjrXs;qﬂgvum\r<wﬂrXu+m\wHk}sN5x<u+mCsXqExe{
r<z
mlExqﬂgjrXsN!rXsxﬂgvsNi<{jm

xeEﬂgjiXs}umCsq;¹5rXxqﬂgvs}i

zr<gvsq<xelﬂgvxe|}{jmem
£
mpCk8qﬂmrXsxﬂgvs}i<{jm>z}lﬂrDpmﬂﬂr<l
º
ºùÎ-­áî-´Ä¨®±³©D´Ä¨GÅ(­
áïõ6­Í¢²#´Ä¨®±³© Æ¸Å(¨GáZÍ]±³Ã]­áf±©ÕÃiÉ
Ô
­áf«G²¬Í¢²#´]¨È±© Xè¬í
ÂﬀÃ¢Ã]¨Èª©Å(­©´Æ¸áß-­Xáâ#­ÕÉ  
Ù
ÂﬀÃ¢Ã]¨Èª©Å(­©´Æ¸î©áß­áâ#­¦Õ6É ¼#í
ºUÜ²¬«®î²¬´Ä¨®±³© Ë
Ú

m>u+mCxeEkNlﬂmCu+mCsXqﬂ\xelEmBw~r<l
º!
gJq

m>gvu+z}{jgjpgq\gvsNgqﬂgvxe{jg
Ù
xqﬂgjrXsx<sNs5xe{jg
Ù
xqﬂgjrXsr<z
mlExqﬂgjrXsN-xeﬂﬂrDpg

xqﬂm
¢
gq

q

m}mp{vxelExqﬂgjrXs r<w¡x>exelﬂgvxe|5{jme

gjgxeﬂﬂgjiXs}u+mCsXqqﬂrAx>exelﬂgvxe|5{jmq

xq

xes}reqz}lﬂm8gjrXkNﬂ{
|
mmCsxeEﬂgjiXsNmx<xe{vkNm
I¢
gq

p

mpF)F"

gjgjg!xeEﬂgjiXs}umCsq-qﬂr x+exelEgvxe|}{jmq

xq

xe-sNreq2z}lﬂm8gjrXkNﬂ{
|
mmCsxeEﬂgjiXsNmx+exe{vkNm
I¢
gq

p

mp
DBEkNz}z5lﬂmﬂﬂm"
x<sN

gN!m<xe{vk}xqﬂgjrXsr<wx;<xelﬂgvxe|}{jmq

xq

xe
z}lﬂm8gjrXkNﬂ{A|mmCsxeﬂEgjiXsNmx\<xe{vkNm
¥y
mJm
£
mpCk8qﬂgjrXsqﬂgvumJr<wx<sr<z
mlExqﬂgjrXsrXsx-ﬂgvsNi<{jm

xeﬂEgjiXs}umCsq
<xelﬂgvxe|}{jm\gjqﬂmCsNqﬂrBq

rXkNEx<sN}r<wqﬂgvu+mi<lﬂmCxqﬂmlq

x<sq

mm
£
mpCk8qﬂgjrXs+qﬂgvumr<wx<s+mDkNg<xe{jmCsqr<z
ml

xqﬂgjrXsrXsxukNqExe|}{jm\<xelﬂgvxe|}{jm
¥!
mlﬂmwr<lﬂme8Xml6sNm

i<l"xegvsNmtkNﬂm-r<w¡ﬂgvsNi<{jm

xeﬂEgjiXs}umCsqexelﬂgvxe|5{jm
gjsNreq!m
Î
pgjmCsXq-gvsq

gj\z5lﬂreqﬂreq=8z
m>gvuz}{jmCu+mCsXqExqﬂgjrXsr<w¢rXk}l\z5xelExe{j{jm{¡z5lﬂr<i<lEx<u+u+gvsNiurD}m{
¥
ßW]k £¤!¥¡¤-¦"¦"§¦£§¥
 ©¨
¥ª«¤!¬+­y§ A
®
®¯§J®
Ł2mXm{jr<z5umCsqr<wx<scm°+pgjmCsqz5xel"xe{j{jm{z}lEr<i<lEx<u±gvscrXkNl%z5xel"xe{j{jm{z}lﬂr<i<l"x<u+ugvs}iu+r)5m{ylﬂmDk}gjlﬂm
prXsNﬂgj5mlExqﬂgjrXsr<wEmXmlExe{ygvuz
r<l6qEx<sqBgjﬂEkNm-q

xq%x
F
mpq>z5xelExe{j{jm{yz
mlﬂwr<lEu+x<s}pme²BGsq

gjBEmpqﬂgjrXs

³
m-"k}u+u;xelﬂg
Ù
m\q

mEmBgjﬂEkNmgvs;q

m2prXsqﬂmF´Dqr<wmF´8mpCkNqﬂgjrXsrXstx

xelﬂmNµ¶umCur<lﬂukN{qﬂgjz5lﬂr)pmEﬂr<l²
·e¸
xW<WZY ¹rdm(aXn<f	md*ih¥g m(acbvk}om(b»º m(fZm(ac.i	aEj
 mi<lEx<sDkN{vxelﬂgq¶r<wJxz5xel"xe{j{jm{z}lﬂr<i<lEx<u¼gj%lﬂm{vxqﬂmqﬂrq  mlExqﬂgjrr<wﬂm8kNmCsqﬂgvxe{prXuzk8qExqﬂgjrXsqﬂr
q  lﬂmCxeplﬂmCxqﬂgjrXs

qﬂmlEu+gvs}xqﬂgjrXs

prXu+uk}sNgjpCxqﬂgjrXsx<sN6NsNp  lErXsNgj½CxqﬂgjrXsr<zml"xqﬂgjrXsN²¾¿z}lEr<i<lEx<u
gj ¶ sNmFµ=i<lExegvs}m}Àgjw!xlﬂm{vxqﬂgXm{Eu;xe{j{x<u+rXk}sXqr<w\ﬂm8kNmCsqﬂgvxe{JprXu+z5k8qExqﬂgjrXsÁgjz
mlﬂw~r<l"um|
mFµ
q
³
mmCsq  lﬂmCxer<z
mlExqﬂgjrXsN%x<sNgj ¶ prXxelEﬂmFµ=i<lExegvsNm}Àgjwxlﬂm{vxqﬂgXm{{vxelEi<mx<urXk}sqBr<wﬂm8kNmCsqﬂgvxe{
prXuzk8qExqﬂgjrXstgjz
mlﬂwr<lEu+m |
mq
³
mmCsq  lﬂmCxer<z
mlExqﬂgjrXsNC²GsrXkNl\z5xelExe{j{jm{z}lﬂr<i<lEx<u;ugvsNiurD}m{H
q  m-i<lEx<sDkN{vxelﬂgq=;r<wx>z}lEr<i<lEx<uÂgj}mqﬂml"ugvsNm;|q  m2sDk}u|mlr<wz5xelExe{j{jm{q  lﬂmCxe}Cq  m-{jrXsNi<m8gq=
r<w5zxelExe{j{jm{Dq  lﬂmCxe}x<s}Aq  mwlﬂm8kNmCsNp
³
gq 
³
 gjp  q  lﬂmCxe5hxeppmEﬂgvsNi<{jmFµ¶xeﬂEgjiXs}umCsqhexelﬂgvxe|5{jm²
fhgvsN}gvs}ix<sm°+pgjmCsqA{jmXm{r<wi<lEx<s)k}{vxelﬂgq=cwr<l%xz5xelExe{j{jm{z5lﬂr<i<lEx<uÃgvsXr<{XmxqﬂlExe}mFµ=r F |
mFµ
q
³
mmCsÄz}lﬂrDpmﬂﬂr<l;{jrXxeÅ|5xe{vx<s}pgvsNiÁx<s}Æq  mmF´8mpCk8qﬂgjrXsÅrCXml  mCxeÇr<wBz5xelExe{j{jm{jgjEu²ÈÉwBxzxelExe{j{jm{
z}lﬂr<i<l"x<uÃgj2qﬂr)rprXxelﬂﬂmFµ=i<lExegvsNm¡q  mlﬂmu;x|
mwm
³
ml>mF´8mpCkNqExe|}{jmq  lﬂmCxe5Bq  x<sx<xegj{vxe|}{jm;z}lﬂrµ
pmﬂﬂr<lE\w~r<l\x{vxelEi<mBzmlEpmCsXqExei<m>r<wq  m2prXuzk8qExqﬂgjrXs
²Gwxz5xel"xe{j{jm{z}lﬂr<i<lEx<uÊgjqﬂrDrsNmFµ=i<l"xegvsNm
xt{vxelﬂi<m+zmlEpmCsXqExei<m;r<wq

mqﬂreqExe{prXuzk8qExqﬂgjrXsu+xC|
mﬂz
mCsq>mF´8mpCkNqﬂgvsNitq

lﬂmCxecplﬂmCxqﬂgjrXs
¢qﬂmlGµ
ugvs5xqﬂgjrXs
prXu+uk}s}gjpCxqﬂgjrXs
Jx<sN6NsNp

lﬂrXsNgj½CxqﬂgjrXsËr<zml"xqﬂgjrXsN²Ìreq

pCxeﬂm{jgvugqq

mtzxelExe{j{jm{
ﬂz
mm5kNz+q

xqpCx<s;|
m-xep

gjmXm²J¾-s;m°+pgjmCsq|5xe{vx<sNpm2pCx<s |m!w~rXk5sN+|)+z}lﬂr<i<l"x<uÍx<s}xe{8ﬂgjr<l|
mF´NzmlEgvumCsqExqﬂgjrXs
²
Îlﬂr<|}{jmCuPEgj½mAgj2x<sgvu+zr<lﬂqEx<sXqwHxepqﬂr<l-gvs}mqﬂml"ugvsNgvsNix<sm°+pgjmCsq-{jmXm{¢r<wyi<lEx<sDkN{vxelﬂgq¶x<sN
gvs}mqﬂmlEu+gvsNgvsNiq

mBu+x©´Ngvuk}uÊs)k5uA|
mlJr<wz5lﬂr)pmEﬂr<lﬂq

xq\pCx<st|
m2kNﬂmtm
F
mpqﬂgXm{<²f}r<l\mF´}x<uµ
z}{jme8q

m2Ïk}{qﬂgjz}{+z}lﬂrDpm5kNlEmgvs;Îlﬂr<i<lEx<u
·
²jÐ>ukN{qﬂgjz}{jgjmq
³
ru+xqﬂlEgjpmJkNEgvsNixA6qﬂlExegji

qﬂwr<l
³
xelE
u+xqﬂlEgÑ´ukN{qﬂgjz}{jgjpCxqﬂgjrXs xe{ji<r<lﬂgq

u
³
gq

q

m\rXk8qﬂml{jr)r<z;z5xelExe{j{jm{jgj½m²6sfhgjiXkNlﬂm
·
²ÓÒD
³
m\prXu+z5xelﬂm
q

m>mF´NmpCk8qﬂgjrXsqﬂgvum!x<sNﬂz
mm5k}z}r<whz5xelExe{j{jm{jgj½mu+xqﬂlﬂgÑ´ukN{qﬂgjz}{jgjpCxqﬂgjrXsw~r<l!ﬂ8k}xelﬂm%u;xqﬂlﬂgjpm
r<w¢exelﬂDgvsNi;ﬂgj½m²6stmCxep

pCxeﬂmeq

m%sDk}u|
mlr<wq

lﬂmCxe}gj-m8k}xe{qﬂrq

mAsDk}u|mlr<whz}lEr)pmﬂEr<lﬂ
|
mpCx<kNﬂm+q

gj
³
xew~rXk5sNqﬂri<gXm q

m;|
m6qz
mlﬂw~r<l"u+x<sNpme²f}r<lxi<gXmCss)k}u|
ml>r<wz}lEr)pmﬂEr<lﬂ
ﬂz
mm5kNzgvs}plﬂmCxeﬂm
³
gq

u+xqﬂlﬂgÑ´ﬂgj½meh|
mpCx<kNﬂmq

mr'Xml

mCxeÁr<wz5xelExe{j{jm{jgjEuÔ|mprXu+m>{jmﬂAﬂgjiµ
sNg5pCx<sq2prXuz5xelﬂmqﬂr+q

m>qﬂreqExe{yprXuzk8qExqﬂgjrXs
²f}r<l-q

m+Ð
neÕ
|Ð
neÕ
pCxeﬂmeﬂz
mm5kNzzmCxeÖD!q

mCs
}mplﬂmCxeEm
³
gq

gvsNplﬂmCxeﬂgvs}i+s)k5uA|
mlﬂr<whz}lEr)pmﬂEr<lﬂ5|
mpCx<kNﬂm>q

m>gvsNplﬂmCxeEgvsNi+r'Xml

mCxer<w¢zxelExe{Ñµ
{jm{jgjEu¼|
mi<gvsN!qﬂrrCXml
³

m{vu×q

mk}ﬂmwk}{prXuzk8qExqﬂgjrXs
²-Gsi<mCsNmlExe{H¡gq2gj2mCxeﬂgjml2qﬂrr<|NqExegvsi<r)rD
ﬂz
mm5kNz5wr<l\{vxelﬂi<ml\z5lﬂr<|}{jmCuJq

x<swr<lEu;xe{j{jmlz}lﬂr<|}{jmCu+Dzxel6qﬂgjpCkN{vxelﬂ{rXsx{vxelﬂi<ml!sDk}u|
mlr<w
z}lﬂrDpmﬂﬂr<lE²
xW<Wts k@}9m%fih¥gPm%acbÍ  m(7\ci	aEj
Ø
sx<sXurD}mlEsprXuz5k8qﬂml-686qﬂmCu

k}sNgjz}lEr)pmﬂEr<l!r<lBukN{qﬂgjz}lﬂrDpmﬂﬂr<lF"
{jrDpCxe{jgq=r<wxqEx xeppmE
gjAx<scmF´DqﬂlEmCum{gvuz
r<l6qEx<sq>wHxepqﬂr<lAgvsq

mz
mlﬂwr<lEu+x<sNpmr<wxz}lﬂr<i<lEx<u5kNmqﬂrq

m+x<k8qﬂrXu;xqﬂgjp
pCxep

gvsNir<wxqEx|q

mumCu+r<l6686qﬂmCut²%f5r<l>mF´Nx<u+z}{jme¡rXsrXkNl>Ù}Ú22

xe{j{jmCs}i<mqExelﬂi<mqAxelﬂp

gÑµ
Û<Ü
0
10
20
30
0 1 2 4 8 12 16 20 24 28 32
Sp
ee
du
p 
ov
er
 s
eq
ue
nt
ia
l
Ý
Number of processors/threads
Parallelized Matrix Multiplication
Ideal speedup
512 by 512
384 by 384
256 by 256
128 by 128
ÞßXà!áâFãhä
Þ åFæCç
á
LåæCç æ'èCé
á
LAæ©èCé ê'çCë
á
L%ê©çCë è<åæ
á
LAèXåFæ
ì
ã=ä<íﬂâFî¶î¶ä©ãÉî ïhðà-â ñ
ì
âEâ
Õ
ß
ì
ïhðà-â ñ
ì
âEâ
Õ
ß
ì
ïhðà-â ñ
ì
âEâ
Õ
ß
ì
ïhðà-â ñ
ì
âEâ
Õ
ß
ì
î¶â"òeß<âFó©ô¶ðÑõ'ö
å©÷oåFé ø ù÷ æ'é ø êå'÷ ë'ë ø ú'è<÷ûèCé ø
å å©÷oåú å©÷ ü ù÷ æ©è å©÷ ü êå'÷ûè<å å©÷ ü ú'è<÷ é'ü å©÷ ü
æ ü÷ è'ù æX÷ ü ë)÷ é©ê æX÷ ü åè<÷ ù©æ æX÷ ü êeúe÷ ç'ü æX÷ ü
ë ü÷ êå ê÷ûú æX÷ êè ê÷ ù úe÷ ù'ê ë)÷ ü åFçX÷ ù©è ë)÷ ü
ç ü÷oåFé ú<÷ ê å©÷ æXå ú<÷ûú ë÷ üCë ú<÷ ç ùX÷ é©è ú<÷ ç
åFæ ü÷oåæ ù÷ûú ü÷ ç©ê å'å©÷ æ æ<÷ é'ù å'å©÷ûú éX÷ ë©é å'å©÷ûú
å"é ü÷oåFê ç÷ ù ü÷ é©é åEë)÷ ü æ<÷ ü'ê åFèX÷ è ë÷ ç'ç åFèX÷ è
æCü ü÷oåæ ù÷ûú ü÷ è©è å"é÷ ç å'÷ é'ç å"ç÷ûú êX÷ ù©æ å"ù÷ ë
æë ü÷oåú é÷ ç ü÷ ëç å"ù÷ ê å'÷ ë©ü æ'æX÷ è êX÷ûæCç æCê÷ ü
æCç ü÷oåú é÷ ç ü÷ ëeæ æ'æX÷ ü å'÷ûæCê æ'èX÷ é æ<÷ ç'ç æCé÷ æ
ê©æ ü÷oåú é÷ ç ü÷ ê©ç æë)÷ ë å'÷ ü'ç æCù÷oå æ<÷ûèCê æCù÷ ù
ý
öÑö}ô¶ðÑà-â"îõ'ã¶âJðóî=âFíﬂäó
Õ
î
÷
fhgjiXkNlﬂm
·
²ÓÒDþrXu+z5xelﬂgjﬂrXs;r<w¡z5xelExe{j{jm{jgj½mu+xqﬂlﬂgÑ´;ukN{qﬂgjz}{jgjpCxqﬂgjrXsw~r<lJﬂ8k}xelﬂm2u+xqﬂlﬂgjpmr<w<xel68gvsNi
ﬂgj½m²
Û Ð
ß 
õCôÉã=ð	

 
ü÷Ñ÷
Þ
åXü÷o÷
Þ
åﬁﬀﬃﬂ
öoäõCô 


"!
$#&%


ß<öÑô=ð
ì
ö	'

ÞJßXà ï
ß
ã¶â"õ
Õ
î)(ﬃ
+* ,äî=ðÑô=ð
Ü
â
ý
¶
(ﬃ
+*

õ'ô¶ã¶ð-
´â"îÉß<öoô (

%5ß.
õ'ô¶ã¶ð-


+
/
10

+*


032
,¡õ'ãÉõCöÑöÑâEöÑð	4Fõ'á<öÑâ 5 äeä
ì

ÞßXà ï
ß
ã¶â"õ
Õ
î

,¡õCô=ô¶â"ãÉó76
» ¶
öÑä<í
â8

ﬀ9
;:
*
ü÷o÷
Þ
å)<"

ﬀ9
>=?
*
ü÷o÷
Þ
å)<"

#@
!<


ñeßàA(
ﬂ
öoäõCô(B6
ü÷ ü

/
$0

*
ﬀ9
DCE
*
ü÷o÷
Þ
å<+"

ñeßXàF(G6ÅñeßXàIH
ý

:

C
KJML

C

=



*
#
<+"


NâFî¶ßXöoô

:

=

(G6ÅñeßXà7

*
#


*
#
<+"



*
#
<"



*
#O
ß<öÑô=ð
ì
öP'Q
ÎlEr<i<lEx<u
·
²jÐ<þÎyxelExe{j{jm{jgj½mu;xqﬂlﬂgÑ´tukN{qﬂgjz5{jgjpCxqﬂgjrXs
²
qﬂmpqEkNlﬂmex<s xeppmﬂqﬂru+xegvscumCur<lﬂqExeÖ<mxez}z}lﬂrC´8gvu;xqﬂm{SR
Ü
qﬂgvu+m%xeA{jrXs}ixeAx<sÁxeppmﬂAqﬂr
5lﬂﬂqGµ={jmXm{¢pCxep

mumCu+r<l6<²-xep

gvsNilﬂm5kNpm!q

ms)k5uA|
ml\r<wu+xegvsumCur<lﬂxeppmﬂEmB|qﬂl"x<sNGµ
wmlﬂlﬂgvsNi25xqExB|
mq
³
mmCsu;xegvsumCu+r<l6%x<sNpCxep

mgvs
¶
{jgvsNmﬂÀ

gH² me²jD|}{jrDpEÖDr<w5xqExXhx<sN|)Ö<mmz5gvsNi
lﬂmpmCsqﬂ{

r<l-w~lEmDkNmCsqﬂ{}xeppmﬂEmxqEx+gvspCxep

me²

mAmTmpqﬂgXmCs}mﬂBr<wypCxep

gvs}i gj-}mqﬂmlEu+gvsNm
|)q

m}mi<lEmmr<w{jrDpCxe{jgq=gvsq

m5xqExtxeppmE%z5xq6qﬂmlEs}Br<wxz}lﬂr<i<l"x<ut²Af5r<l>mF´Nx<u+z}{jmeq

mz
mlGµ
wr<lEu+x<sNpmr<wx z}lEr<i<lEx<u¼u+xexel6ﬂgjiXsNg5pCx<sqﬂ{}mz
mCsN}gvsNi;rXs
³

mq

ml-q

mprXuz
rXsNmCsqﬂ2r<wx
u+xqﬂlEgÑ´txelﬂm>xeppmEﬂmlEr
³
|)lﬂr
³
r<l!pr<{vk}u+s|)pr<{vk}u+s
²
Ø
sx

xelEm8µ¶umCu+r<l6+ukN{qﬂgjz}lﬂrDpmﬂﬂr<l686qﬂmCut8pCxep

gvsNigjz5xel6qﬂgjpCkN{vxelE{;gvuz
r<l6qEx<sqN|
mpCx<kNﬂm
gq-xq6qﬂmCu+zNqﬂ\qﬂr;z}lﬂmXmCsq\q

mA

xelﬂmu;xegvsumCu+r<l6;wlﬂrXu×|mprXu+gvsNixz
mlﬂwr<lEu;x<sNpm2|req6qﬂ{jmCs}mpEÖ²
U-r
³
mXml
q

m>z
mlﬂwr<lEu+x<sNpmBr<wyx+z5xelExe{j{jm{z5lﬂr<i<lEx<u×u;xt|
m%x1T
mpqﬂm|)q

m%r'Xml

mCxer<wu+xegvsDµ
qExegvsNgvsNi pr

mlﬂmCsq pCxep

mxeplﬂr<ﬂ z}lﬂrDpmﬂﬂr<lE²Èf}r<lmF´Nx<u+z}{jmegjw2q

mpCxep

mr<w2q
³
r z}lEr)pmﬂEr<lﬂ
prXsqExegvsq

mEx<um5xqEx;gqﬂmCuÃx<sNq

m%lﬂ6q2z}lﬂrDpmﬂﬂr<l
³
lﬂgqﬂm-qﬂr q

m5xqEx gqﬂmCut
q

m5xqEx gqﬂmCu
ukN6q|
m>gvs<xe{jgj5xqﬂmgvstq

mpCxep

mAr<wyq

m%ﬂmprXsNz}lﬂrDpmﬂﬂr<lC²\Î¢mlEw~r<lEu;x<sNpm%gj2x1T
mpqﬂm|req

|
q

mpr<6q>r<wq

mgvsexe{jgjxqﬂgjrXsr<z
mlExqﬂgjrXsx<sN|)q

mpr<6q%r<wx<sEkN|}ﬂm8kNmCsqBlﬂmCxer<wq

m5xqEx
gqﬂmCuÃ|)q

mﬂmprXs}z}lﬂrDpmﬂﬂr<l²xep

mpr

mlﬂmCsNpmump

x<sNgjEu+!wr<lB

xelEm8µ¶umCu+r<l6ukN{qﬂgjz}lﬂrµ
pmﬂﬂr<lExelﬂmEkNl6XmXm|)WVgj{ XﬂxZY
Õ
Ò$[:²

mJÖ<mgjEEkNmyxelﬂmEk}u;u+xelﬂgj½mA|%¾-{vu+xeEg8x<s}ÚBreq6qﬂ{jgjm|\Y
·

ﬂmpqﬂgjrXscÐ
Ü
²ÓÒD²
n
[:²
ÛXn
6srXkNl>zxelExe{j{jm{z}lEr<i<lEx<u+u+gvsNiturD}m{Hgq%gjAmlﬂlﬂrXsNmrXkN%w~r<l%q  lﬂmCxe}Bqﬂr  xelﬂm+uk8qExe|5{jm5xqEx
gvs;q  m2u+x<s}sNmlJ}mﬂplEgj|mxe|
rCXme}|
mq
³
mmCs6NsNp  lﬂrXsNgj½CxqﬂgjrXsr<z
mlExqﬂgjrXsN²Ù8gvsNpm-68s}p  lﬂrXs}gj½CxqﬂgjrXs
r<z
mlExqﬂgjrXsNxelﬂmlEmDkNgjlEm+qﬂrA|mlﬂm{vxqﬂgXm{ gvs}w~lﬂm8kNmCsqwr<llﬂmCxeErXsNr<wm°;pgjmCsNp<8q  mpr<6qr<wpCxep  m
gvsexe{jgj5xqﬂgjrXsÁgjgvsNﬂgjiXsNgpCx<sXqgvscur<ﬂq%z}lExepqﬂgjpCxe{Jz}lﬂr<i<lEx<u+²]U-r
³
mXml ¶ wHxe{jﬂm;  xelﬂgvsNi<Àr<w5xqEx
pCx<slﬂm"kN{qBgvsﬂgqEk}xqﬂgjrXsN
³
 mlﬂmpCxep  m+gvsX<xe{jgj5xqﬂgjrXs5mi<lExe}mBz5xelExe{j{jm{zmlEw~r<lEu;x<sNpm^YoÐ'Ò Ü [:²f5r<l
mF´}x<uz}{jme¡prXsNEgj}mlBÎlﬂr<i<l"x<u · ² n gvs
³
 gjp  q  mlﬂmgj>sNr   xelﬂgvsNir<wexelﬂgvxe|5{jm>|
mq
³
mmCsq  mq
³
r
z5xelExe{j{jm{5q  lﬂmCxe}C²¢Gwq  m<xelﬂgvxe|}{jm`_/x<sNba/lﬂmEgj}m\gvs5gcTmlﬂmCsqpCxep  m!{jgvs}m)q  m\z}lﬂr<i<lEx<uÂpCx<s+|
m
#&
!<


d
e
(8:1óô=â f'âFã`(B6
ü

/
$0

+*

M
0ﬁ2
W,¡õ©ã¶õ'öoöÑâEöÑðP4"õ'áXöoâ ñâFòeß<â"óXíEâg
ﬀ9
D:h
+*
å2÷Ñ÷yå ü'ü©ü ü'ü©ü;<"

d(G6idEH
å


*
#
<+j


ﬀ9
>=?
*
å2÷o÷yå ü©ü'ü ü©ü'ü><+"

e
(G6
e
H
å


*
#
<+j



*
#

ÎlEr<i<lEx<u
·
²
n
þ¾2stmF´}x<uz}{jm%r<w¢xz5lﬂr<i<lEx<uÊq

xq!prXkN{jmF´

gj|}gqwHxe{jﬂm>

xelﬂgvsNi8²
mF´Nzmpqﬂmqﬂr;Dgjm{jxe{vu+r<6q!z
mlﬂwmpq!ﬂz
mm5k}z

lﬂm{vxqﬂgXmqﬂr ﬂm8kNmCsXqﬂgvxe{hmF´NmpCk8qﬂgjrXs5
³

mCsmF´8mpCkNqﬂm
rXs;q
³
rz}lﬂrDpmﬂﬂr<lﬂ²hGw
q

m!exelﬂgvxe|5{jm`_ x<sNka lﬂmﬂgj}m-gvsq

m!Ex<u+mpCxep

m2{jgvsNme8q

m!z5lﬂr<i<lEx<u u+x
xepqEk}xe{j{ﬂ{jr
³
5r
³
sﬂgjiXs}g5pCx<sXqﬂ{

lﬂm{vxqﬂgXmtqﬂrﬂm8kNmCsqﬂgvxe{mF´8mpCkNqﬂgjrXs5
³

mCsÁmF´NmpCk8qﬂmrXsÁq
³
r
z}lﬂrDpmﬂﬂr<lE²
lmonpmq rtsjuwvﬃxyAz{v|}$s@|}8~Kv|
rXsqﬂmCsXqﬂgjrXs|
mq
³
mmCsÁz}lﬂrDpmﬂﬂr<lEAwr<lxeppmEqﬂrq

m 

xelEmÁu;xegvscumCu+r<l6gjxz
reqﬂmCsXqﬂgvxe{z
mlGµ
wr<lEu+x<sNpmA|
req6qﬂ{jmCsNmpEÖq

xq2pCx<s{jgvu+gq-zxelExe{j{jm{hﬂz
mm5kNz}YoÐ'Ò8[Y R
Û
[:²

mÖ<mD-qﬂr
³

mq

ml-r<lBsNreq
umCu+r<l6prXsqﬂmCsXqﬂgjrXsËgjxEgjiXsNg5pCx<sqz}lﬂr<|}{jmCu«xelﬂmq

mtu+mCur<l6|5x<s}
³
gjNq

r<w\q

mprXu+z5k8qﬂml
686qﬂmCu x<sN;q

m2lExqﬂgjrr<w{jrDpCxe{prXuz5kNqExqﬂgjrXs+qﬂru;xegvs u+mCur<l6xeppmﬂEm\gvs mCxep

z5xel"xe{j{jm{q

lﬂmCxe
r<wBq

mz}lﬂr<i<l"x<ut² f}r<lmF´Nx<u+z}{jmeq

mr<z)Ëz}lﬂrDpm5kNlEmgvsÅÎlﬂr<i<lEx<u
·
²ÓÒÁprXsNﬂgjﬂqﬂtr<w%xczxelExe{Ñµ
{jm{jgj½m{jr)r<z q

xqpr<z}gjm%q

m+prXuz
rXsNmCsqﬂ>r<wrXsNm xelﬂlExCqﬂrx<sNreq

mlxelﬂlExC<²tGscfhgjiXkNlﬂm
·
²BR8
³
m
prXuzxelﬂm%q

mmF´8mpCk8qﬂgjrXsqﬂgvumBx<sNﬂz
mm5kNz5!r<wq

mz5xelExe{j{jm{jgj½m u;xqﬂlﬂgÑ´ukN{qﬂgjz}{jgjpCxqﬂgjrXsi<gXmCs
gvsÎlﬂr<i<lEx<u
·
²jÐ x<sNz5xelExe{j{jm{jgj½mxelﬂl"xpr<z8gvsNi8²

mz}lﬂr<|5{jmCuÃﬂgj½mAxelEmp

r<EmCsﬂrtq

xq>q

m
ﬂm8kNmCsqﬂgvxe{mF´NmpCk8qﬂgjrXstqﬂgvu+mxelﬂm%xez}z5lﬂr´Ngvu+xqﬂm{tm8k}xe{¡wr<lq

m2q
³
r+z5lﬂr<i<lEx<uC²

mtﬂz
mm5kNz}wr<l+u+xqﬂlﬂgÑ´ukN{qﬂgjz}{jgjpCxqﬂgjrXsÆprXsqﬂgvsDkNmtqﬂrgvsNplEmCxeﬂmwr<l+kNzqﬂrÒ
n
z}lEr)pmﬂEr<lﬂ
Û Ò
0
10
20
30
0 1 2 4 8 12 16 20 24 28 32
Sp
ee
du
p 
ov
er
 s
eq
ue
nt
ia
l
Ý
Number of processors/threads
Parallelized Matrix Multiplication and Array Copy
Ideal speedup
Matrix multiplication
Array copy
ÞßXà!áâFãyä

õCôÉã=ð	Aà!ß<öoô¶ð
ì
ö	'
ý
ã¶ãÉõ'>íﬂä
ì
'
ì
ã=ä<íﬂâFî¶î¶ä©ãÉî ïhðà-â ñ
ì
âEâXß
ì
ïhðà-â ñ
ì
âEâXß
ì
î¶â"òeß<âFóô=ðõCö
ù÷ æ'é ø åFüX÷ ê'é ø
å ù÷ æ©è å©÷ ü åFüX÷ ê'ç å©÷ ü
æ ë)÷ é©ê æX÷ ü è<÷ûæCü æX÷ ü
ë æX÷ êè ê÷ ù æ<÷ é©æ ë)÷ ü
ç å©÷ æXå ú<÷ûú å'÷ ê©è ú<÷ûú
åFæ ü÷ ç©ê å'å©÷ æ üX÷ ùXå å'å©÷ ë
å"é ü÷ é©é åEë)÷ ü üX÷ úCè å"ê÷ ç
æCü ü÷ è©è å"é÷ ç üX÷ é©è åFèX÷ ù
æë ü÷ ëç å"ù÷ ê üX÷ éXå åú<÷ ü
æCç ü÷ ëeæ æ'æX÷ ü üX÷ éXå åú<÷ ü
ê©æ ü÷ ê©ç æë)÷ ë üX÷ éXå åú<÷ ü
ý
öÑö}ô¶ðÑà-â"îõ'ã¶âJðóî=âFíﬂäó8Xî
÷
fhgjiXkNlﬂm
·
²BR8þrXuz5xelﬂgjErXs+r<wz5xelExe{j{jm{jgj½mu;xqﬂlﬂgÑ´ ukN{qﬂgjz}{jgjpCxqﬂgjrXs
=n<·eÛ
|
n<·eÛ
prXuz
rXsNmCsqﬂ"Jx<sN
z5xelExe{j{jm{jgj½mxelﬂlExCtpr<z

R
Ü
u+gj{j{jgjrXstprXuz
rXsNmCsqﬂ""²
Û R
ß 
ﬂ
öoäõCô
ý
ã¶ãÉõ'
+8M
 
ü÷Ñ÷
Þ
åﬁﬀﬂ
öÑä©õCô 


"!
$#&%

b
ä
ì
'

ÞJßXà ïXã¶â"õXîŁ(ﬃ
+* ,äî=ðÑô=ðP'â
ïä (

%5ß
ﬂ
öÑä©õCô
ý
ãÉã¶õ'Q
ﬂ
ã=äà (ﬃ
+*
ﬂ
öÑä©õCô
ý
ãÉã¶õ'



/
10

+*


032
,¡õ'ãÉõCöÑöÑâEöÑð	4Fõ'á<öÑâ 5 äeä
ì

ÞßXà ïXã¶â"õXî

,¡õCô=ô¶â"ãÉó76;
L
öÑä<í


ﬀ9
;:
*
ü÷o÷
Þ
å)<"

ïä

:

(G6
ﬂ
ã¶ä©à

:



*
#
<"



*
#\
ä
ì
'Q
Îlﬂr<i<lEx<u · ²ÓÒDþÎyxelExe{j{jm{jgj½mxelﬂlExCpr<z)<²
³
 mlEmCxeq  mJﬂz
mm5kNz5¡w~r<lhxelﬂlExC%pr<z)DgvsNi-{jmXm{8r$T;xe|
rCXm neÜ z}lﬂrDpmﬂﬂr<lﬂ²  mlﬂmCxeﬂrXsAgjq  xq¢mCxep 
q

lﬂmCxer<wyq

mu;xqﬂlﬂgÑ´ukN{qﬂgjz}{jgjpCxqﬂgjrXslﬂmCxe5-gqﬂ2r<z
mlEx<sN5!gvsqﬂrpCxep

mx<sNz
mlﬂwr<lEu!ﬂgjiXsNg5pCx<sq
x<urXk5sXqﬂ;r<wB{jr)pCxe{-prXuz5kNqExqﬂgjrXsÅkNEgvsNiq

mpCxep

mÄ<xe{vkNm²È6sËprXsqﬂlExe6q!mCxep

q

lﬂmCxeÄr<w2q

m
xelﬂlExCpr<zlﬂmCxe};r<l
³
lﬂgqﬂm;mCxep

prXuz
rXsNmCsqrXsN{rXsNpmeq

mlﬂm|)Á{jgvu+gqﬂgvsNiq

mmT
mpqﬂgXmCsNmﬂ
r<w\pCxep

gvsNi8²S-rXsNmq

m{jmﬂq

m pCxep

m{jgvsNmﬂgj½mtx<sNumCu+r<l6gvsXqﬂmlﬂ{jmCxCDgvs}i6qﬂgj{j{lﬂmEkN{qgvsÁi<r)rD
ﬂz
mm5kNz5mXmCsÅwr<l;q

gj u+mCur<l6)µ=gvsqﬂmCsNﬂgXmz5lﬂr<i<lEx<ut² ÏmCu+r<l6prXsXqﬂmCsqﬂgjrXs
³
rXkN{jÅ|
mur<lﬂm
ﬂgjiXsNgpCx<sXq%gvscxtz}lﬂr<i<lEx<u
³

mlﬂmq

mzxelExe{j{jm{yq

lﬂmCxe5%xeppmﬂﬂmx{vxelﬂi<m+xqExﬂmq%gvsxtzxq6qﬂmlEs
³
gq

rXkNqx<sXt{jrDpCxe{jgq=<²
lmonpmon ]x8vQsj$O|p@}wrp`~|
Ø
sx}gj6qﬂlEgj|5k8qﬂm8µ¶u+mCur<l6ukN{qﬂgjz}lEr)pmﬂEr<lq

mu+xez}z5gvsNi;r<w5xqEx qﬂr{jrDpCxe{umCu+r<lﬂgjmBx<sNq

m
u+xez5z}gvsNir<wq

lﬂmCxe}Bqﬂrz5lﬂr)pmEﬂr<lﬂ%xelﬂmmF´8qﬂlﬂmCu+m{gvu+z
r<l6qEx<sXqBgjﬂ"kNm>gvsz5xel"xe{j{jm{z
mlﬂw~r<l"u+x<sNpme²
Ø
sx26Nu+u+mqﬂlﬂgjpJ

xelﬂm8µ¶u+mCur<l6uk}{qﬂgjz}lﬂrDpmﬂﬂr<l<q

mEmgjﬂEkNmxelEmprXsXqﬂlﬂr<{j{jm;|q

mprXu+z5k8qﬂml
686qﬂmCu lExq

ml¢q

x<sq

mJz5lﬂr<i<lEx<u+u+ml²¾-{j{85xqEx2lﬂmﬂgj}mhgvsq

mJ

xelEmu+mCur<l6<Xx<sNq

lEmCxe}xelﬂm
NNs}x<ugjpCxe{j{ﬂp

m5kN{jmwlﬂrXu¿x2ﬂgvsNi<{jmz
rDr<{H²¢f5r<lurD}mlExqﬂmFµ=ﬂpCxe{jm!uk}{qﬂgjz}lﬂrDpmﬂﬂr<lﬂ<q

gj6qﬂlExqﬂmie
xez}z
mCxelﬂqﬂr+|m2|
req

prXsXmCsNgjmCsq-wr<lq

mBz}lEr<i<lEx<u+u+mlx<s}i<mCsNmlExe{j{m°+pgjmCsq²
  ¢¡Z£§¥¤Fª«§J¬¥¤-¦§¦ §`¥¨
¨b©
®
ªmAk}ﬂm2q

mBwr<{j{jr
³
gvsNi umq

rD}gvstiXxq

mlﬂgvsNiz
mlﬂwr<lEu+x<s}pm2u+mCxeEkNlﬂmCu+mCsXqﬂwr<l\q

gj\q

mﬂgjþ
«­¬
´8z
mlﬂgvu+mCsXqﬂ\xelEm>z
mlﬂw~r<l"umrXsx<streq

ml
³
gjﬂm%k}s}{jrXxe}mu+xep

gvsNme²
«­®
sN{jmﬂ!req

ml
³
gjEmB6qExqﬂmmF´NpmzNqﬂgjrXsp

mp"Ö)gvsNi gjsNreq!EkNz}z}lEmﬂﬂm²
ÛX·
«
 gvum2xelﬂm%m{vxez}Em ¶
³
xe{j{Ñµ=p{jrDpEÖDÀtqﬂgvumumCxe"kNlﬂmk}ﬂgvsNiq  m%6qEx<sNxelﬂ¾-5x {jr)p"ÖwHk}sNpFµ
qﬂgjrXs²
«
ÏmCxeEkNlEmCumCsqﬂxelﬂm%xCXmlExei<mrCXml!u;x<sX qﬂlﬂgvxe{j
³
gq  gji  x<s}{jr
³
rXk8qﬂ{jgjmlﬂ5gjﬂpCxelﬂ}m²
«
ÎyxelExe{j{jm{ﬂz
mm5kNz}2xelﬂmlﬂm{vxqﬂgXmqﬂrmF´NmpCk8qﬂgjrXsr<wJx ﬂmz5xelExqﬂm{}mXm{jr<z
mﬂm8kNmCsqﬂgvxe{yz}lﬂrµ
i<l"x<ut5sNreq\qﬂrq  mBz5xelExe{j{jm{z}lﬂr<i<lEx<u mF´NmpCk8qﬂmrXsxﬂgvsNi<{jm%z}lﬂrDpmﬂﬂr<l²
«
¾-{j{¡mF´Nz
mlﬂgvumCsqﬂxelﬂmBlﬂmz
mCxqﬂmxq{jmCxe6q!rXs}pmBqﬂrXmlﬂgjw~q  mBprXsNﬂgj6qﬂmCs}pr<w¢q  mBlEmEkN{qﬂ²
 mwHkN{j{¢qﬂmF´8qAr<wq  mmF´8z
mlﬂgvu+mCsXqExe{yzxelExe{j{jm{z}lﬂr<i<l"x<u>x<sNq  m+ﬂmDk}mCsXqﬂgvxe{z5lﬂr<i<lEx<u2q  xqAxelﬂm
kNﬂmw~r<l\z
mlﬂwr<lEu;x<sNpm!prXu+z5xelﬂgjﬂrXsgj\z}lﬂmﬂmCsqﬂmgvs¾!z}z
mCsN5gÑ´ Ì!²
Û<Û
¯ °²±´³²µ]¶E· ¸
¹ º » ¼¾½¿DÀ ¼ÂÁÄÃÆÅ Ç ÅÈ¿DÁ É Ê ËÌ½IËÎÍ.Í)¼ÂÍ.¿ÏtËÌÐ Í)¼
Ñ
¼ÓÒ Ô ¼ÓÁ Õ¼ÓÅ ËÎÁ Ö × ØÙ½wÚ§Û Ø ØÙ» Å
ÜÝ^Þàßáãâ?ä ßjå$æÞçMèMé&êŁç7ë"çMâäMèáãìçæ@å$èàå$íãíãçMíæjèîïèàåðñðñáoÝïZçòæ&çMèàáoðkçÝóÞâ;ë"çMâàáãï8ÝçMëôÞî]áoÝ8õ8çMâÞáãï8å1ÞçZÞàßç
ö
âç>î÷æ@å$èàå$íãíãçMíãáãøå$ì"íãçâçMù
ö
çÝäMçMâî÷âÞàå1ÞçðkçÝóÞâ.åÝëúæjå$èàå$íãíãçMíãáãøå$ìjíãç÷îèûKíãî3îæ^âÞàå1ÞçðñçÝ8Þâ)ê;ácÞàßî
ö
Þ
å$ë"ë"ácÞáãî8Ýjå$íâüQÝ"ä ßèî8Ý"áãøå1Þáãî8ÝýpþDßç?çòæçMèáoðkçÝóÞâå$èçßæçMè÷îè ðkçMë{áoÝ{Þàßç?äMî8Ý8ÞçòQÞDî÷Þàßçßß"å$èëêå$èç
åÝëúâî÷ÞKêå$èçßæ"íoå1Þ÷ îèàð ë"çMâäMèàáãì&çMëúáoÝ

ß"å$æ"ÞçMè3ýpÜÝ

ß"å$æ"ÞçMè3éê)ç?ë"çMâäMèáãìç>æjå$èàå$íãíãçMíæ"èàîïèàåðbû
ðkáoÝ"ïkçòQæçMèáoðñçÝ8ÞâDë"çMâáãï8ÝçMë\ÞîñáoÝóõ8çMâÞáãï8å1ÞçbÞàßç
ö
âçî÷âáoÝ"ïíãçûå$ââáãï8Ý"ðñçÝ8Þ>ÞKüQæçMâ;÷ îè;å$ë"ëjácÞáãî8Ý"å$í
âüÝä ß"èî8Ýáãøå1Þáãî8Ýý
W  ¢¡Z£	
¤¥
þDßç^æjèîïèàåðñðñáoÝï§çòQæçMèáoðñçÝ8ÞâbÞàßjå1Þñê)çOë"çMâäMèáãìç^áoÝ­Þàß"áãâñä ßjå$æÞçMèñáoÝóõ8çMâÞáãï8å1Þç§æjå$èàå$íãíãçMí;æ"èî1û
ïèàåð]ðkáoÝï
ö
âáoÝï¢æjå$èàå$íãíãçMíãáãøå$ì"íãçâçMù
ö
çÝäMçMâ^î÷âÞàå1ÞçðñçÝ8ÞâôåÝ"ëwæ@å$èàå$íãíãçMíãáãøå$ì"íãç÷ îèûKíãî3îæâÞàå1Þçû
ðkçÝóÞâ`êDácÞàßî
ö
Þå$ë"ë"ácÞáãî8Ý"å$íâüÝäßèî8Ýáãøå1Þáãî8Ýýþ;ßç;ïî8å$íî÷Þàß"çMâç;çòæçMèáoðkçÝóÞâŁáãâ`Þî7çõå$í
ö
å1Þç?Þàßç
÷ îíãíãîêDáoÝï]æ"èîæîâácÞáãî8Ýâ.êDácÞàß^èçMâæçMäÞÞîZÞàß"áãâDæ"èîïè åðñðkáoÝ"ï7ðñî3ë"çMíHþ
«ﬁﬀﬃﬂ "!$#&%'%)(+*#-, #&%'%
þ/.jîèOå è åÝïç§î÷WáoÝóÞçMèçMâÞáoÝï æ"èàîì"íãçðkâMé.æ@å$èàå$íãíãçMíßå$íãïîèácÞàß"ðkâ^äåÝÈìç
çòæ"èçMâàâçMë7Þàß"å1Þå$èçeþ10 á32hÝî$Þð
ö
ä ß7ðkîèàç`äMî8ðñæ"íãáãäå1ÞçMëbÞàß"åÝ7ç54ñäMáãçÝóÞhâàçMù
ö
çÝóÞáoå$í"å$íãïîèácÞàß"ðñâ
ëjçMâáãï8ÝçMëZêDácÞàß"î
ö
ÞèçMï8å$èëZÞîWæjå$èàå$íãíãçMíãáãâàðOéﬁåÝë60 áãá32híãçMâàâpäMî8ðkæjíãáãäå1ÞçMëZÞàß"åÝZç54ñäMáãçÝóÞ`æ@å$èàå$íãíãçMí
å$íãïîèàácÞàß"ðkâ;çòQæ"èàçMââçMë
ö
âàáoÝïZíãçMââûKâÞè
ö
äÞ
ö
èçMë\æjå$èàå$íãíãçMíæjèîïèàåðñðñáoÝïbðkîﬁë"çMíãâMé"ç$ýBïQýãéjÞàß"èçå$ë
íãáãìjèàå$èáãçMâDæjèîõQáãë"áoÝïZìjå$èàèáãçMè.âüÝä ß"èî8Ýáãøå1Þáãî8Ýý
«ﬁﬀﬃ789(:#-, 8<;
þ"."îèåDè åÝïç)î÷"áoÝ8ÞçMèàçMâÞáoÝï?æ"èîì"íãçðñâMé$æjå$èàå$íãíãçMíQæ"èîïèàåðñâäåÝ7ìçê;èácÞÞçÝÞàß"å1Þ
å$èàçôäMî8ðkæ@å$èàå$ì"ícü ç54ñäMáãçÝóÞ]Þî æjå$èàå$íãíãçMí>æ"èîïèàåðñâZêDèácÞÞçÝ
ö
âáoÝïíãçMââûKâÞè
ö
äÞ
ö
èçMë æ@å$èàå$íãíãçMí
æjèîïèàåðñðñáoÝïbðkîﬁë"çMíãâMý
= 
«ﬁ>6?A@$BCEDF@G(:86HﬃDI!$DJKJ:#-JK(:LMDN@G(:B,
þA."îèDå7èàåÝïç?î÷áoÝ8ÞçMèçMâÞáoÝïkæ"èîìjíãçðkâMéﬁæjå$èàå$íãíãçMíæ"èîïè åðkâ
äåÝSì&çbê;èácÞÞçÝ§Þàß"å1ÞWå$èçkðñîèçZç54ñäMáãçÝóÞÞàß"åÝæ@å$èàå$íãíãçMíæ"èîïè åðkâ>Þàß"å1ÞWäMî
ö
íãëèçå$âî8Ý"å$ì"ícü
ìçßçòæçMäÞçMëOÞîkìçßïçÝçMèàå1ÞçMë å
ö
Þî8ðñå1Þáãäå$íãícüO÷ èî8ðç54]äMáãçÝ8Þ>âçMù
ö
çÝ8Þáoå$íæ"èîïèàåðñâMý
«ﬁO	#9*P#FJ:BPQCR#F,P@	STBP%U@$%
þ
¬
4ñäMáãçÝ8Þ;æjå$èàå$íãíãçMíﬃæ"èàîïèàåðkâå$èçÝî$ÞDð
ö
äß^ðkîèç?ë"áV4]ä
ö
ícÞ)Þîkë"çû
õ8çMíãîæ]Þàß"åÝñç54ñäMáãçÝ8Þ)âçMù
ö
çÝóÞáoå$í@æ"èàîïèàåðkâMéﬁåÝëñå$èç;íãçMââpë"áV4]ä
ö
ícÞÞîWëjçõ8çMíãîæñÞàß"åÝñç54ñäMáãçÝóÞ
æ@å$èàå$íãíãçMíﬃæ"èîïè åðkâ`êDèácÞÞçÝ
ö
âàáoÝïíãçMâàâûKâÞè
ö
äÞ
ö
èçMë^æjå$èàå$íãíãçMíﬃæjèîïèàåðñðñáoÝïWðñî3ë"çMíãâýhþ;ßáãâáãâ
ìçMäå
ö
âàçñðkîâÞèàçå$âî8ÝáoÝïQéÞçMâÞáoÝïQéåÝëSë"çMì
ö
ïïáoÝïOäåÝSìçbæçMè÷ îèàðkçMë§áoÝÞàß"çZäMî8Ý8ÞçòQÞ7î÷
Þàß"çâçMù
ö
çÝ8Þáoå$íâçðñåÝóÞáãäMâMý
ªSçáoÝóõ8çMâÞáãï8å1ÞçÞàßç?õ$å$íãáãëjácÞKü^î÷Þàß"çMâçæ"èîæîâácÞáãî8Ý"âáoÝúÞàßçßäMî8ÝóÞçòﬁÞDî÷Þàßçßâàßjå$èçMëQûðkçðñîèü]ð
ö
íPû
Þáãæ"èîﬁäMçMââîè]äMî8ðkæ
ö
ÞçMèkâüQâÞçðÎåÝëEäMî8ðkæ"áãíoå1Þáãî8Ý âüQâÞçðÎëjçMâäMèáãìçMë áoÝ

ßjå$æÞçMèW3ýÈU;îgêŁçõ8çMèé
Þàßçbçòæ&çMèàáoðkçÝóÞâå$èçbáoÝ8ÞçÝëjçMë§Þî^üﬁáãçMíãëèàçMâ
ö
ícÞâ?Þàß"å1ÞWå$èçZèàçMíãçõ$åÝóÞìçü8î8Ýë§Þàßáãâßî8ÝçZæjå$èÞáãä
ö
íoå$è
çò"åðkæ"íãçßæ"íoå1Þ÷ îèàðOý
WYX Z[\
'9]
Ł£_^ﬁﬃ
 ﬃ` ¦ 
Aab
¥
ÜÝúÞàßáãâDâàçMäÞáãî8Ýé@ê)çWëjçMâäMèáãìç?ÞàßçWëjçõ8çMíãîæjðkçÝóÞDî÷åkæ"èàîïèàåðÞàß"å1Þ;áoðkæ"íãçðñçÝ8ÞâDåkâäå$íoå$ì"íãç7æjå$èû
å$íãíãçMíõå$èáoåÝ8Þî8Ý]Þàßç?ðkçMèïçMâàîèÞ.å$íãïîèácÞàß"ð Þàß"å1Þ)ê)ç;èçM÷ çMèŁÞîZå$â)Þàßç;î8Ý"çûKë"çMçMæ^æjå$èàå$íãíãçMíðkçMèàïçMâîèÞ
å$íãïîèácÞàß"ðOý{þ;ßçkæ"èîïè åðÂë"çðñî8ÝâÞèàå1ÞçMâWÞàßç
ö
âçñî÷æjå$èàå$íãíãçMíãáãøå$ì"íãç{÷îèûKíãî3îæ¢âÞàå1ÞçðkçÝóÞâêDácÞàßﬁû
î
ö
Þ;å$èàï
ö
ðkçÝóÞâMýcßÝ"çûKë"çMçMæôæjå$è å$íãíãçMíðkçMèïçMâàîèÞDáãâ;ðñî$Þácõ$å1ÞçMë\ìóü^âçMù
ö
çÝóÞáoå$íðñçMèïçMâîèÞMéjì
ö
ÞÞàßç
å$íãïîèácÞàß"ð äMî
ö
íãëñÝî$Þ`èçå$âî8Ý"å$ì"ícübìç)çòQæçMäÞçMëkÞîWì&çå
ö
Þî8ð]å1Þáãäå$íãícükïçÝçMèàå1ÞçMë]÷èî8ð ÞàßçâçMù
ö
çÝﬁû
Þáoå$íðkçMèïçMâàîèÞ?å$íãïîèàácÞàß"ð^ý?ªSçbäMî8ðkæjå$èàçÞàßçbðkçå$â
ö
èçMë\æçMè÷ îèàð]åÝäMçî÷Þàßç7î8ÝçûKë"çMçMææ@å$èàå$íãíãçMí
ðkçMèàïçMâîèÞbæ"èîïèàåð Þî Þàßç]æçMè÷ îèàð]åÝäMçkíãáoðkácÞâ7î÷Þàßç]Þèàå$ë"ácÞáãî8Ýjå$í)å$æjæ"èî8å$ä ß Þî§æjå$èàå$íãíãçMíãáãøMáoÝ"ï
ðkçMèàïçMâîèÞMýdcßÝçûKë"çMçMæwæjå$èàå$íãíãçMíßðkçMèàïçMâîèÞúáãâúåÝwçò"åðkæ"íãç\î÷ßÞàßç äMíoå$ââ^î÷î8ÝçûKëjçMçMæwæ@å$èàå$íãíãçMí
ë"ácõQáãë"çûåÝëQûKäMî8Ý"ù
ö
çMè;å$íãïîèácÞàß"ðkâ7Yfe)gih[ ý
jhmlkmnm ]x8vﬃﬃxóu osj~npŁQ&}8~ v|
þDßçßâàæ&çMäMáVq@äå1Þáãî8ÝOî÷Þàßçî8ÝçûKë"çMçMæ\æjå$èàå$íãíãçMíðñçMèïçMâîèÞ.æjèîïèàåðáãâ;ïácõ8çÝOáoÝ6r`èîïèàåð
=
ýseý`þDßç
rå$èàå$íãíãçMí t\çMèïçMâîèÞ)æ"èîﬁäMçMë
ö
èç.ÞàåiuçMâ)Þàßçwvßå1Þàå7å$èèàåMü{å$â`áoÝæ
ö
Þ`åÝë{èçÞ
ö
èàÝ"âÞàßçﬃxDçMâ
ö
ícÞ)å$èèàåü]å$â
î
ö
Þæ
ö
ÞMýþDßç>î
ö
Þæ
ö
ÞŁõ$å$í
ö
ç>î÷yxDçMâ
ö
ícÞŁáãâ)Þàßç?äMî8ðñæ&î8Ý"çÝ8ÞâŁî÷ vßå1ÞàåbâîèÞçMë^áoÝóÞîZå$âäMçÝë"áoÝ"ï7îèàë"çMèMé
åÝëÞàß"çkî
ö
Þæ
ö
ÞWõ$å$í
ö
çñî÷vßå1Þàå\áãâÝî$ÞâæçMäMáVqjçMëýñþDß"çkäMî8ðkæî8ÝçÝóÞßÞKüQæçkî÷ŁÞàßçñå$èèàåüﬁâäåÝìç
åÝóüÞKüQæ&çñî8Ýê;ßáãäßSîèëjçMèáoÝïOîæçMèàå1Þîèâ7å$èçñëjç5q@ÝçMëýñ
ö
ð þDßèàçå$ë"ââæçMäMáVqjçMâWÞàßçñÝ
ö
ð7ì&çMèßî÷
æjå$èàå$íãíãçMíﬃÞàßèçå$ë"âÞî]ìç
ö
âçMëOáoÝúÞàßçå$íãïîèácÞàß"ð^ý
= h
ß {z
öÑâ"à-â"óôÉî
+)M
 
:1óô=âàf©â"ãhM8*
03}|

3ﬀ
z
öÑâ"à-â"óôà


"!
$#&%


,¡õ'ãÉõCöÑöoâ"ö

â"ãf'âFî=äã=ô

~õCôÉõ (ﬃ
+*

%5ßz
öoâFà!âFóô¶î 
Nâ"îÉß<öoô (

%5ßz
öoâFà!âFóô¶î 
ÞJßXà ïXã¶â"õgî)(ﬃ
+* ,äî=ðÑô=ðP'â


ﬁ1
i%

+


ﬁ ~Jõ'ô¶õM Nõ©óf$.6 N"î<öoô Nõ'óf))ó*
#
ﬁ
æJ5
M ïMFõgXî
J5
M ïMFõgXîŁ/~Jõ'ô¶õ 5P"óf©ô
÷
ﬁ

*@
%



ﬁ
ý
îÉíY"ó <ðÑó8f

N"î<öoô

8*
#
,w<ôÉõCô¶ðfó

NFîXöoô


+*	~õCô¶õ
G÷
rpèîïè åð = ýse<þæ&çMäMáVq@äå1Þáãî8ÝOî÷î8ÝçûKë"çMçMæôæ@å$èàå$íãíãçMíðkçMèàïçMâîèÞMý
jhmlkmlk >x8`~ }8~ v|pDbx8KsIDrsjx8ﬃsj1vﬃx}R ﬃvﬃx3~ }Mpu
þDßçZâÞàåÝëjå$èëSâàçMù
ö
çÝóÞáoå$í`ðñçMèïçMâîèÞWå$íãïîèàácÞàß"ð YiéâçMäÞáãî8Ý3ýfg3ýBR$[Yfe$Mjéä ßjå$æÞçMèe)g[ŁáãâWî8Ýçkî÷
ÞàßçZðkîâÞDê)çMíãíPûuﬁÝîgê;ÝSðñçÞàßî3ëjâ;î÷âàîèÞáoÝï^åÝë§áãâßå]äåÝ"î8Ýáãäå$íë"ácõQáãë"çûåÝëQûKäMî8Ýù
ö
çMèå$íãïîèácÞàßjð^ý
QçMù
ö
çÝóÞáoå$íðkçMèïçMâàîèÞDî÷håÝOå$èèàåüúîæçMèàå1ÞçMâ>å$âD÷ îíãíãîêDâCþ
eýDþ;ßç^áoÝæ
ö
Þñå$èàèàåMü áãâkÞèàácõﬁáoå$íãícüiâæjíãácÞñáoÝ8Þî åqòçMë Ý
ö
ðìçMèZî÷>â
ö
ìjå$èàèàåMüQâ0
ö
â
ö
å$íãícü¢ÞêŁî îè
Þàß"èçMç$2ŁÞàß"å1ÞDëjácT&çMè.áoÝOíãçÝï$ÞàßOì3üúå1Þ>ðkîâÞ.î8ÝçWçMíãçðkçÝóÞMý
g3ý
¬
å$ä ßôâ
ö
ìjå$èè åMüúáãâ.âîèÞçMë
ö
âáoÝïbÞàßçßâàçMù
ö
çÝóÞáoå$íðñçMèïçMâîèÞDå$íãïîèàácÞàß"ð^ý
ﬁýDþ;ßçßâîèÞçMë\â
ö
ìjå$èè åMüQâ.å$èçWðkçMèàïçMëúÞîñïácõ8çWåZâàîèÞçMëôî
ö
Þæ
ö
ÞDå$èèàåüý
þDßçñìjå$âçkäå$âç{îﬁäMä
ö
èâW÷ îèå$èàèàåMüQâêDácÞàßøMçMèîôîè7î8ÝçkçMíãçðñçÝ8Þâýúþ;ßçñå$íãïîèácÞàß"ð äåÝ ì&çñáoðkæ"íãçû
ðkçÝóÞçMë§áoÝ§åñÞîæûKë"îê;Ý§ð]åÝ"ÝçMè
ö
âáoÝï{èçMä
ö
èâàáãî8Ý\îèßå{ìî$ÞÞî8ðbû
ö
æ§ðñåÝjÝçMè
ö
âáoÝï{ácÞçMèàå1Þáãî8ÝýWÜÝ
ìî$Þàß¢äå$âçMâMé`å\Þçðkæîèàå$èüSâÞîèàå$ïçOå$èèàåüî÷.Þàß"ç]âàåðñç]âàáãøMçúå$âbÞàß"ç]ëjå1Þàå§å$èè åMü áãâZèàçMù
ö
áãèàçMë ÷ îè
ç54ñäMáãçÝóÞ>ðñçMèïáoÝïQý
þDß"çÞèàå$ë"ácÞáãî8Ý"å$íQå$æ"æ"èàî8å$ä ßWÞî;æjå$è å$íãíãçMíãáãøMáoÝï>ÞàßçpðkçMèàïçMâîèÞå$íãïîèàácÞàß"ðIáãâﬃÞî>âîèÞÞàß"çpâ
ö
ì@å$èèàåMüQâ
áoÝ^æjå$è å$íãíãçMíﬃêDácÞàß^çå$äßôî$Þàß"çMèDå1ÞDÞàßçßî
ö
ÞçMèDíãçõ8çMíãâ>î÷æjèîì"íãçðë"ácõQáãâáãî8Ýý`U;îgêŁçõ8çMèMé@ÞàßçWð]åòQáoð
ö
ð
æîââáãì"íãç>æjå$èàå$íãíãçMíâàæ&çMçMë
ö
æñ÷ îè)âîèÞáoÝïÂçMíãçðñçÝ8Þâî8Ý	æ"èîﬁäMçMââîèàâ`ê;ácÞàßñÞàß"áãâ)å$æjæ"èî8å$ä ß0
ö
âáoÝï
ÞKê)î1û êåMüôâæjíãácÞ;åÝëOðkçMèàïç$2)áãâþ
T :¡$¢M£5
gG¥¤g¦ﬁ l¡'¢
£
0'§ ¨b2
0
=
ýse)2
ìçMäå
ö
âçÞàß"ç;ðkçMèàïç.âçMù
ö
çÝ8Þáoå$íãícü]÷îíãíãîgêDâpÞàß"çDæjå$èàå$íãíãçMí@âîèÞáoÝï7å1Þ`çå$äßñíãçõ8çMí&î÷æ"èîì"íãçð ë"ácõQáãâáãî8Ýý
þDßç^æ@å$èàå$íãíãçMíDâæçMçMë
ö
æ¢íãáoðñácÞkÞîÞèàå$ëjácÞáãî8Ý"å$íDæjå$è å$íãíãçMí;ðkçMèàïçMâîèÞkáãâﬁ©
£
 l¡$¢
£
é)èçMï8å$èë"íãçMâàâñî÷>Þàßç
Ý
ö
ð7ì&çMè)î÷hæ"èîﬁäMçMââîèàâ)Þàß"å1Þ;å$èç
ö
âçMëý
=<ª
jhmlkmq «ô|ps-¬Ssjs"Abx8 sPDrs"xóﬃsj1vﬃx}R ﬃvﬃx3~ }Mpu
þDßçDî8ÝçûKë"çMçMæñæ@å$èàå$íãíãçMí@ðñçMèïçMâîèÞ`å$íãïîèàácÞàß"ð áãâ)å?õå$èáoåÝóÞ`î8ÝZÞàß"çDâæ"íãácÞûåÝ"ëQûðkçMèïçDâîèÞáoÝïâÞèàå1Þû
çMï$ükÞàß"å1Þå$íãíãîê;âäMî8Ýâáãë"çMèàå$ìjícükì&çÞÞçMè)æjå$è å$íãíãçMí@âæçMçMë
ö
ækÞàß"åÝñÞàßç;Þèàå$ë"ácÞáãî8Ý"å$íæjå$èàå$íãíãçMíðkçMèàïçMâîèÞ
å$íãïîèácÞàß"ðOýþDß"ç7î8Ý"çûKë"çMçMææjå$èàå$íãíãçMíðñçMèïçMâîèÞå$íãïîèácÞàß"ðÂáãâæ"èçMâçÝóÞçMëáoÝrpèîïè åð = ýfg3ý þDßç
­¯®F° ±²zy³
´Gµ¶¸·+¹º<»5»5º
®R¼
:n´Gµàf$Q»Uº8*
0&±|
1½y¾&¿
z ³
´)µÀ
­¯®F° ±
:n´ó<ÁÃÂ`¶ ·+¹º<»5»5º
®R¼
:n´Gµàf$Q»UºMÄ
0&±|
1½y¾&¿:n´Gµ f$À
¿lÅPÄÆ
­
·3¾&ÄÈÇiÉ
³
ÁÃµ
¼3Ê
ÁÃ¶µ`Ë85Ì$¶µ`Ë:Í8:n´Gµàf)À

ÍMÎ)¶ÁfµÁ	)5½ﬃN`µM´:n´Gµàf$Q·3¹
Ï
±iÐ
·3Ä
»
±G­
ÅP»UÄ
Ê
ÁÃ¶µ`HÑn´Gµ f$
¼3ÊÒ³
)Ì$µ
¼3Ó
Ì$¶µ1Ô
Ê
ÁÃ¶µHÖÕ5½
J
¼3ÊÒ³
)Ì$µ
¼
Ñ½×
ÊÒ³
)Ì'µ
¼

M ØMÌgM¶Ù½½½¯À
±
ÄPÚÇiÉ
³
ÁfµÀ
°
»5¾IÆ
±
ÚPÅP»
±
ÎAÌ)Ì
³f³

³ Û

³
µÁfÜQÌ5Ý
Û
f$
¼
~Ì$µÌ ÍA·3Ä
zy³
´Gµ¶À
Î ÍA·3Ä ÎG¶ÁÃµÁP$)À
~ ÍA·3Ä Ñn´ó<ÁÃÂ`¶À
N¶
³
µÍ ¾&Å
­zy³
´Gµ¶y½y·+¹
Ï
±iÐ
·3Ä
ÞÞ`Þ
±
ÄPÚÎAÌ$Ì
³Ã³

³ Û

³
µÁÃÜ"Ì5Ý
Û
f$)À
°
»5¾IÆ
±
ÚPÅP»
±
ÎAÌ)Ì
³f³

³ Û
Kf)¶)µ
¼
~Ì$µÌ ÍA·3Äß¾9Å
­z ³
´Gµ¶À
N¶
³
µ Í ¾9Å
­z ³
´Gµ¶À

M ØÌgM¶ÍA·3Ä Î)¶ÁfµÁ	)à½"·3¹
~¥ÍMÑn´8<ÁVÂY¶
¼+áãâÃâ

M ØMÌM¶¯½ÙÀ
Ï
±iÐ
·3Ä
¿l¾9»wÑQ·3Ä
áãâÃâ

M ØMÌM¶Qä3¾N¾
°
~
¼
Ñ½ÍæåçÇiÉ
³
ÁÃµ
¼
~Ì'µÌM
Ê
ÁÃ¶µË~Ì'µÌM
Ó
Ì$¶µ`Ë<ÑÙË

M ØMÌM¶¯½ÙÀ
±
ÄÚä3¾I¾
°
À
°
»Uº
Ð&è
º{ÎAÌ)Ì
³f³

³
ÁÃéÌ$ê
³

Ó
GGÉFÀ
¿l¾9»wÑQ·3Ä
áãâÃâ

M ØMÌM¶ÔçÕëä+¾N¾
°
ÇGìi<´GµÁVÌ
³ í
<ÁÃÂi¶)µ
¼
~Ì$µÌ
¼
~
¼
Ñ½
âfâ
~
¼
ÑHÖÕU½ÔçÕ5½½¯À
±
ÄÚä3¾I¾
°
À
ÎAÌ)Ì
³f³

³ Û

³
µÁÃÜ"Ì5Ý
Û
f$
¼
~Ì'µÌMË

 ØÌgM¶Ë<~ﬃËóN¶
³
µ¯½¯À
±
ÄPÚÎAÌ$Ì
³Ã³

³ Û
f$¶GµÀ
rpèàîïèàåð
=
ýfg9îcÝçûKë"çMçMæOæjå$è å$íãíãçMíðkçMèàïçMâîèÞMý
äMî8ðkæjíãçÞç.ÞçòQÞŁî÷Þàßç;æ"èîïèàåð áãâ`ïácõ8çÝ{áoÝ}ï;æ"æçÝëjáPò\ð;ýseýï?Ýñçò"åðkæ"íãçDáãâ`âàß"îê;ÝñáoÝ.háãï
ö
èç
=
ýseý
cßÝçûKëjçMçMæOæjå$èàå$íãíãçMíðkçMèïçMâîèÞ.î÷åÝ\å$èèàåMüúîæçMèàå1ÞçMâ;å$â;÷îíãíãîgêDâUî
i
2 7 1 8 2 8 1 48 2 8 4 5 9 0 2 3 5 3 6 05 2 8 7 4 7 1 3 5
2 7 1 8 2 8 1 48 2 8 4 5 9 0 2 3 5 3 6 05 2 8 7 4 7 1 3 5
Sequential
Quicksort
Sequential
Quicksort
Sequential
Quicksort
Sequential
Quicksort
0 0 1 1 1 2 2 2 2 2 3 3 3 4 4 4 5 5 5 5 6 7 7 7 8 8 8 8 8 9
1 1 2 2 7 8 8 0 2 4 4 5 8 8 9 0 2 3 3 5 5 6 1 2 3 4 5 7 7 8
Parallel Multiway Merge
Data
Data
Data
Result
.háãï
ö
èç
=
ýse<îï>ÝOçòåðñæ"íãçßî÷hî8ÝçûKë"çMçMæôæ@å$èàå$íãíãçMíðkçMèàïçMâîèÞêDácÞàß^÷ î
ö
è.æ@å$èàå$íãíãçMíﬃÞàßèàçå$ë"âMý
9e
eýDþ;ßçñáoÝæ
ö
Þ7å$èè åMüáãâ7ÞèácõQáoå$íãícü âæjíãácÞ7áoÝóÞî å
ö
âçMèûKâæçMäMáVqjçMë¢Ý
ö
ð7ìçMèî÷.â
ö
ìjå$èèàåüﬁâW0
ö
â
ö
å$íãícü
î8Ý"ç÷îèDçå$ä ß\æ"èîﬁäMçMââîè2`Þàß"å1Þ;ë"áVñ&çMèDáoÝ^íãçÝï$ÞàßOì3ü^å1Þ;ðkîâÞ.î8Ý"ççMíãçðkçÝóÞMý
g3ýDþ;ßçâ
ö
ìjå$èàèàåMüQâå$èçâàîèÞçMëWáoÝßæ@å$èàå$íãíãçMí8êDácÞàßçå$ä ßî$ÞàßçMè
ö
âàáoÝï.åÝßç54ñäMáãçÝóÞâàçMù
ö
çÝóÞáoå$íóâàîèÞáoÝï
å$íãïîèàácÞàß"ðò0 ç$ýBïQýãé&ù
ö
áãä`uﬁâîèÞ2 ý
ﬁýDþ;ßçâîèÞçMë\â
ö
ìjå$èàèàåMüQâ;å$èçðkçMèïçMë
ö
âáoÝïñåkâäå$íoå$ì"íãç7æjå$èàå$íãíãçMíð
ö
ícÞácêåMüôðñçMèïçWå$íãïîèácÞàßjð
Þîñïácõ8çåZâîèÞçMëOî
ö
Þæ
ö
ÞDå$èàèàåMüý
þDßçwuçübëjáVñ&çMèçÝ"äMçMâ`ìçÞKê)çMçÝñÞàßáãâ`å$íãïîèácÞàßjðFåÝëkÞàßçÞèàå$ë"ácÞáãî8Ýjå$í@æjå$è å$íãíãçMí@ðkçMèàïçMâîèÞ`å$íãïîèácÞàßjð
å$èçiî0 á32Þàßç{ë"çMïèçMç{î÷âæ"íãácÞÞáoÝï§åÝë­ðkçMèïáoÝïôáãâõå$èáoå$ì"íãç{áoÝâÞçå$ë¢î÷qòçMëé0 áãá32ÞàßçMèçñáãâbî8Ýícü
î8Ýçßíãçõ8çMíî÷æjèîì"íãçð ë"ácõQáãâáãî8ÝéjåÝëó0 áãáãá32)ÞàßçðñçMèïçßáãâDåbâäå$íoå$ì"íãçæjå$èàå$íãíãçMíå$íãïîèàácÞàß"ð^ýpþ;ßç?î8Ýçû
ë"çMçMæ æjå$èàå$íãíãçMíðkçMèïçMâîèÞ>å$íãïîèácÞàß"ð áãâ?å$íãâî}uQÝîgê;Ýôå$â;Þàßç{r-xE0Krå$èàå$íãíãçMíQîèÞáoÝï]ìóü6xDçMï
ö
íoå$è
åðñæ"íãáoÝï2Łå$íãïîèácÞàß"ðôg ªiõ ôfe<e'ö õ ý
jhmlkmon bx8KsI>rø÷ }~nù{"yÆrs"x8ﬃsR vﬃxó~ }M`u
t\îâÞî÷ŁÞàßç]áoÝïçÝ
ö
ácÞKüSî÷ŁÞàßçkî8ÝçûKëjçMçMæ æjå$è å$íãíãçMí`ðkçMèàïçMâîèÞå$íãïîèácÞàßjð áãâáoÝÞàßçkç54]äMáãçÝ8ÞZåÝë
âäå$íoå$ì"íãç æjå$èàå$íãíãçMíWð
ö
ícÞácêåMü ðñçMèïçSå$íãïîèácÞàß"ðOýtþDßçæjå$èàå$íãíãçMíð
ö
ícÞácê)åüðñçMèïçSå$íãïîèácÞàß"ð áãâ
æ"èçMâàçÝ8ÞçMëOáoÝrpèîïèàåð
=
ýúﬁý`þDß"çå$íãïîèácÞàß"ðt÷ îèDåZæ@å$èàå$íãíãçMíArû êåMüôðñçMèïçßîæçMèàå1ÞçMâ;å$âD÷îíãíãîgêDâUî
eýwïFâçMù
ö
çÝäMçbî÷r çõ8çÝ"ícüóûKâæ@å$äMçMëSæjå$áãèâ?î÷píãîﬁäå$íæ"ácõ8î$ÞçMíãçðñçÝ8Þâå$èçbäßîâçÝ÷ èî8ð çå$ä ßî÷
Þàß"ç²r âîèÞçMëOâ
ö
ìjå$èàèàåMüQâ.î÷Qvßå1Þàåﬁý
g3ýDþ;ßçßíãî3äå$íæ"ácõ8î$ÞDçMíãçðñçÝ8Þâ>å$èçâîèÞçMëôáoÝ8Þîñå$âàäMçÝë"áoÝïkîèàë"çMèMý
ﬁýwïIâçMù
ö
çÝäMç?î÷ r çõ8çÝícüóûKâàæjå$äMçMëôïíãîìjå$íæjácõ8î$ÞDçMíãçðkçÝóÞâ.å$èçßä ß"îâçÝú÷èàî8ð Þàßç?âîèÞçMëOíãîﬁäå$í
æjácõ8î$Þ;çMíãçðkçÝóÞâMý
öQýDþ;ßçwr­âîèÞçMëúâ
ö
ìjå$èèàåüﬁâ`î÷Avßå1Þàå7å$èàç;çå$äß]æ@å$èÞácÞáãî8ÝçMëúáoÝ8Þîãr­âçMï8ðkçÝóÞâ)ìóükâàçå$èä ßáoÝ"ï÷ îè
Þàß"çæîâácÞáãî8Ýâ.î÷ÞàßçbrEïíãîìjå$íæ"ácõ8î$Þ;çMíãçðkçÝóÞâDáoÝ^çå$äßôî÷Þàßçâ
ö
ìjå$èèàåüﬁâMý
3ýw.jîèçå$äßî÷ŁÞàßçrIïíãîìjå$í`æ"ácõ8î$ÞçMíãçðñçÝ8ÞâMéÞàßçñÞî$Þàå$í`Ý
ö
ð7ì&çMèßî÷)çMíãçðñçÝ8ÞâáoÝÞàßçkäMîèàèçû
âàæ&î8Ý"ë"áoÝïbâçMï8ðkçÝóÞâDî÷Þàßç²rEâ
ö
ìjå$èàèàåMüQâáãâDäMî
ö
ÝóÞçMëý
=
ý.ÜÝ]æjå$èàå$íãíãçMí9é÷îèŁçå$ä ßúî÷ﬃÞàßçwr­ïíãîìjå$íæ"ácõ8î$Þ)çMíãçðkçÝóÞâMéQÞàßçDäMîèàèçMâæî8Ýë"áoÝïâçMï8ðkçÝóÞâŁî÷Þàßç
r â
ö
ìjå$èàèàåMüQâhî÷Pvßå1Þàåå$èç.ðñçMèïçMëbáoÝ8ÞîÞàßçMáãèæ"íoå$äMç.áoÝx;çMâ
ö
ícÞMé
ö
âàáoÝïßå?âçMù
ö
çÝ8Þáoå$í"ð
ö
ícÞácêåMü
ðñçMèïç$ý
."îèhíoå$èïç`ëjå1ÞàåDíãçÝ"ï$ÞàßåÝëæ"èàå$äÞáãäå$íﬁõå$í
ö
çMâî÷Fré1î8ÝícüßÞàßçq&Ý"å$í8âÞàå$ïç`ÞàåiuçMâå.âáãï8Ý"áVqjäåÝ8Þhåðkî
ö
ÝóÞ
î÷ﬃÞáoðñç$ýþDßçMèçM÷ îèç$éjå$ícÞàßî
ö
ï8ß^âçõ8çMèàå$íî$ÞàßçMèDâÞàå$ïçMâ.äåÝ^ìç>æjå$èàå$íãíãçMíãáãøMçMëé&î8ÝícüñÞàßçq@Ýjå$í&âÞàå$ïçáãâ
å$äÞ
ö
å$íãícüOæjå$è å$íãíãçMíãáãøMçMëý
<g
­¯®F° ±
ÇGàfG´Gµû·+¹»
±
Æ)¾»UÚ
Ê
ÁV¶µ`Ë
Ó
Ì$¶µÍÑn´)µàf)À
±
ÄÚ6»
±
Æ$¾9»UÚ À
­¯®F° ±
ÇGàfG´Gµ¶·+¹º<»5»5º
®R¼
Ñn´Gµàf$Q»UºMÄ
Ð&±|
1½y¾&¿"ÇG f)´GµÀ
°
»U¾NÆ
±
ÚÅI»
±
ÎAÌ$Ì
³Ã³

³ Û

³
µÁÃÜ"Ì5Ý
Û
Kf)
¼
~Ì'µÌ ÍA·+Ä
z ³
´)µ¶`À
Î ÍA·+Ä Î)¶ÁÃµÁP$$À
~ ÍA·+Ä Ñn´8<ÁVÂY¶`À
ü¶
³
µÍ ¾9Å
­z ³
´)µ¶ ½"·3¹
Î ÁP$)µ Í
z ³
´Gµ¶
¼+áâÃâ ý)þ
Î
þ
Î/ÔçÕ5½ÙÀ
Ñn´8<`ß ÍÑn´Gµàf)Q»UºMÄ
Ð9±
~Ì$µÌ
Ê
ÁV¶µÔçÕ
âfâ
~Ì'µÌM
Ó
Ì)¶µ  Õ)À
ÇG f)´GµÍAº<»5»Uº
®R¼:áTâÃâ
ÎﬁÔçÕU½y¾9¿QÇGàfGﬃ´Gµ¶
¼+áâÃâ
ÎÔçÕU½¯À
ü ÍÑn´8<ÁVÂY¶
¼+áãâÃâ
ÎQ½¯À
Ï
±GÐ
·3Ä
¿l¾»ﬃÑy·+Ä
áâfâ
ÎÔçÕä+¾N¾
°
ÎyÁ	)$µ
¼:ý)þ
Î
þ
Ñ½QÍæå~Ì'µÌ
¼
~
¼
Ñ½½¯À
¿l¾9»·+ÄÕ
âfâ
ÎÔçÕä+¾N¾
°
Ñn´8<`ß ÍæåçÇiÉ
³
ÁÃµ
¼
~
¼
Ñ½ÙË9~
¼
Ñ  ÕU½1ÔçÕ)ËMËMÎ¸½¯À
Î ÁP$)µ
¼:ýGþ
Î
þ
Ñ 
ýGþ
i½Íåﬁ~Ì$µÌ
¼
Ñn´8<`ß½ÙÀ
Î ÁP$)µ
¼:ýGþ
Î
þ
Ñ 
ýGþ
ãÔ Õ5½Íå ~Ì'µÌ
¼
Ñn´8MYß}Ô Õ5½¯À
±
ÄÚ6ä3¾N¾
°
À
ÎyÁ	)$µ
¼:ý)þ
Î
þ<¼
Ñ  ÕU½1ÔçÕU½Íæå ~Ì$µÌ
¼
~
¼
Ñ ÖÕ5½1Ô Õ5½¯À
±
ÄPÚ6ä+¾N¾
°
À
ÇGìGM´GµÁVÌ
³ í
<ÁÃÂi¶)µ
¼
Î ÁP$$µÙ½¯À
¿l¾»ﬃÑy·+Ä
áâfâ
ÎÔçÕä+¾N¾
°
ÎyÁ	)$µ
¼
Ñ½ÍåﬁÎ ÁP$)µ
¼
Ç<É
³
ÁÃµ
¼
Î ÁP$)µ`
Ê
ÁV¶µË<Î ÁP$$µ
Ó
Ì$¶µ`ËiÑÙËMÎ¸½½¯À
±
ÄPÚ6ä+¾N¾
°
À
¿l¾»ﬃÑy·+Ä
áâfâ
ÎÔçÕä+¾N¾
°
Çiàf)´)µ
¼+á
½
¼
Ñ½
â Ê
ÁV¶µÍæå~
¼
Ñ½¯À
¿l¾9»·+ÄÕ
âfâ
ÎÔçÕä+¾N¾
°
ÇGàfG´Gµ
¼
G½
¼
Ñ½
â Ê
ÁÃ¶µÍå ÇGÌ)Â
¼
~Ì$µÌ
¼
~
¼
Ñ½
âÃâ
~
¼
Ñ ÖÕ5½ÔçÕU½¯ËMÎyÁ	)$µ
¼
i½½¯À
ÇGàfG´Gµ
¼
ãÔ ÕU½
¼
Ñ½
â Ó
Ì$¶µÍå ÇGàfGﬃ´Gµ
¼
i½
¼
Ñ½
â Ê
ÁÃ¶µwÔçÕ$À
±
ÄÚ6ä3¾N¾
°
À
Çiàf)´)µ
¼
ÎÔçÕU½
¼
Ñ½
â Ó
Ì$¶µÍæå~
¼
Ñ ÖÕU½Ô Õ$À
±
ÄPÚ6ä+¾N¾
°
À
ü
¼:á
½1Íæåü¶
³
µ`
Ê
ÁÃ¶µ`À
¿l¾»ﬃÑy·+ÄÕ
âfâ
ÎÔçÕä+¾N¾
°
ü
¼
Ñ½1Íæåﬁü
¼
Ñ1Ô Õ5½ÙÀ
¿l¾9»·+Ä
áâfâ
ÎÔçÕä+¾N¾
°
ü
¼
Ñ½1Íæå ü
¼
Ñ½  ÇGàfGﬃ´Gµ
¼
ÑÔçÕU½
¼
G½
â Ó
Ì$¶µÔ ÇG f)´Gµ
¼
ÑÔûÕ5½
¼
i½
â Ê
ÁV¶µ  Õ)À
±
ÄÚ6ä3¾N¾
°
À
±
ÄPÚ6ä+¾N¾
°
À
ü
¼
ÎQ½1Íæåü¶
³
µ`
Ó
Ì)¶µ  Õ$À
°
»5º
Ð9è
ºTÎAÌ$Ì
³Ã³

³
ÁféÌ$ê
³

Ó
i)ÉFÀ
¿l¾»ﬃÑy·+Ä
áâfâ
ÎÔçÕä+¾N¾
°
Çiìi<´GµÁÃÌ
³ Û

³
µÁÃÜQÌ5Ý
Û
f$
¼
~Ì$µÌËGÎË-ÇGàfGﬃ´Gµ
¼
Ñ½ÙËMü¶
³
µ
¼
ü
¼
Ñ½
âÃâ
ü
¼
Ñ ÖÕ5½ÔçÕU½½ÙÀ
±
ÄPÚ6ä+¾N¾
°
À
±
ÄÚ6ÎAÌ$Ì
³Ã³

³ Û

³
µÁfÜQÌ5Ý
Û
f$$À
r`èîïèàåð
=
ýú&îrå$èàå$íãíãçMíð
ö
ícÞácêåMüOðkçMèàïç$ý
i
jhmlkm9l bs"x vxóuw|`Qs¢rts"G÷px8sjuwsj|}8
.háãï
ö
èç = ýfgbïácõ8çMâ;Þàßçðñçå$â
ö
èçMëúâæçMçMë
ö
æúî÷Þàßçßî8ÝçûKë"çMçMæôæjå$èàå$íãíãçMíðñçMèïçMâîèÞ.æ"èàîïèàåðîõ8çMè>åÝ
ç54ñäMáãçÝóÞßâçMù
ö
çÝ8Þáoå$íhù
ö
áãä`uﬁâîèÞßæ"èîïè åð^ý þDßç7ðkçå$â
ö
èçðkçÝóÞâ;å$èç7÷ îè>âàîèÞáoÝïúå$èèàåMüQâ>êDácÞàßRg3ýf
ðkáãíãíãáãî8ÝåÝ"ëRúðñáãíãíãáãî8Ý§áoÝ8ÞçMïçMèWçMíãçðkçÝóÞâî8ÝebÞîMg{æ"èîﬁäMçMââîèâMýÜÝ çå$äßäå$âç$éÞàß"çbÝ
ö
ð7ìçMè;î÷
æjå$èàå$íãíãçMíjÞàßèçå$ë"âpáãâçMù
ö
å$íÞîßÞàßçDÝ
ö
ð7ìçMèhî÷&æjèî3äMçMâàâîèâÞàß"å1ÞŁå$èç
ö
âçMëéﬁå$âÞàßáãâêå$âp÷ î
ö
ÝëbÞîWïácõ8ç
Þàßç>ìçMâÞ`âæçMçMë
ö
æýþ;ßç;âàçMù
ö
çÝóÞáoå$íù
ö
áãä`uﬁâîèÞå$íãïîèácÞàß"ð Þàß"å1Þ)áãâ
ö
âçMë{÷îè)âîèÞáoÝ"ïWÞàßç>â
ö
ì@å$èèàåMüQâ
åÝë]âæçMçMë
ö
æZäMî8ðkæ@å$èáãâî8ÝZáãâŁå$ëjå$æÞçMë{÷èî8ð ÞàßçDæ"èàîïèàåðAïácõ8çÝ]ìóü\r`èçMââpçÞ)å$í9ýÒô ª hQéﬁâçMäÞáãî8ÝWhﬁýfg õ é
ê;ßáãäß
ö
âçMâ;ðñåÝóü{î÷ÞàßçîæÞáoðñáãøå1Þáãî8ÝâDëjçMâäMèáãìçMë^ìóüQçMë"ïçê;áãä`uóôfe$ =iõ ý
þDß"ç;ðkçå$â
ö
èçðkçÝóÞâŁâàßîêwÞàß"å1Þî8ÝçûKë"çMçMæúæjå$è å$íãíãçMíðñçMèïçMâîèÞ)áãâ)åÝ]ç5ñçMäÞácõ8çæjå$è å$íãíãçMí&âàîèÞáoÝï
å$íãïîèácÞàß"ðOýþDßçDå$íãïîèàácÞàß"ð áãâ`î8Ýícüñð]å$èïáoÝ"å$íãícükâíãîgêŁçMèŁÞàß"åÝ]âÞàåÝë@å$èëñù
ö
áãä`uﬁâîèÞŁê;ßçÝñçòQçMä
ö
ÞçMë
î8Ý§î8ÝçZæ"èàî3äMçMââàîè?åÝ"ëæ"èîﬁë
ö
äMçMâ?áoÝäMèçå$âáoÝ"ï^âæçMçMë
ö
æ\êDácÞàß§áoÝäMèçå$âáoÝ"ïOÝ
ö
ð7ìçMèâ>î÷pæ"èàî3äMçMââàîèâMý
cßÝãMg.æjèî3äMçMâàâîèâMé$ÞàßçŁâæçMçMë
ö
æáãâe = ûK÷ îíãëZ÷îè¸g3ýf>ðkáãíãíãáãî8ÝçMíãçðkçÝóÞâåÝëg<g ûK÷ îíãëb÷îèDðkáãíãíãáãî8Ý7çMíãçû
ðkçÝóÞâMýhÜÝZäMî8ðkæjå$èàáãâî8ÝéóÞàß"ç.âæçMçMë
ö
ækíãáoðñácÞp÷ îèÞàßçÞè å$ë"ácÞáãî8Ý"å$í&æjå$èàå$íãíãçMíðkçMèïçMâîèÞ`å$íãïîèácÞàß"ðFî8Ý
Mg?æ"èàî3äMçMââàîèâáãâhﬁýfgûK÷ îíãëñ÷ îèg3ýfßðkáãíãíãáãî8ÝZçMíãçðñçÝ8Þâ`åÝë
ª
ûK÷îíãëñ÷îè1?ðñáãíãíãáãî8ÝZçMíãçðkçÝóÞâë0 äMî8ðñæ
ö
ÞçMë
ö
âáoÝ"ï
¬
ù
ö
å1Þáãî8Ý
=
ýse)2 éåÝëúÞàßçWå$äßáãçõ$å$ìjíãçWâæçMçMë
ö
æúê)î
ö
íãëOìçßâî8ðñçê;ß"å1ÞíãçMââMý
QæçMçMë
ö
æ\áoÝäMèàçå$âçMâßêDácÞàß§áoÝäMèàçå$âáoÝïúëjå1ÞàåúíãçÝï$ÞàßìçMäå
ö
âàçÞàß"ç7îgõ8çMèàßçå$ë"âWî÷pÞàßçZå$íãïîèácÞàßjð
ìçMäMî8ðkçZíãçMââ7âáãï8ÝáVq@äåÝ8Þ7äMî8ðkæjå$èçMëSÞîOÞàßçkáoÝ"äMèçå$âáoÝï åðkî
ö
ÝóÞî÷)æjå$èàå$íãíãçMíãáãøå$ì"íãçúäMî8ðkæ
ö
Þàå1Þáãî8Ýý
þDßç^å$èè åMüQâbÞàß"å1ÞZêŁç^âàîèÞZáoÝ¢ÞàßçMâç^çòæ&çMèàáoðkçÝóÞâbå$èàç{èàçMíoå1Þácõ8çMícüiâàðñå$íãí)äMî8ðkæ@å$èçMë¢Þî§Þàßç{Þî$Þàå$í
ðkçðñîèü î÷?Þàß"çôäMî8ðkæ
ö
ÞçMèñâüQâÞçðOé)åÝë êŁçôêŁî
ö
íãëEçòæçMäÞñÞîâàçMçôçõ8çÝwïèçå1ÞçMè{âæçMçMë
ö
æi÷ îè
íoå$èïçMèå$èè åMüQâMý"ï ë"çÞàå$áãíãçMëZì"èçåiuﬁë"îê>Ý7åÝ"ë7åÝ"å$ícüQâáãâî÷"æçMè÷ îèàð]åÝäMçáãâhäMî8Ý8Þàå$áoÝ"çMëZáoÝçå$èàíãáãçMèhêŁîèYu
ì3ü Þàß"çñå
ö
Þàßîèî÷`Þàß"áãâßÞàßçMâáãâ	ôfe)gih
õ
ý]þ;ßáãâåÝ"å$ícüQâáãâáoÝë"áãäå1ÞçMâÞàß"å1Þå$íãïîèácÞàß"ð îõ8çMè ßçå$ë"âW0 ç$ýBïQýãé
ö
Ýçõ8çÝÈë@å1Þàå æ@å$èÞácÞáãî8ÝáoÝïiåÝëÈáoÝäMèàçå$âáoÝï äMî8ðkæ
ö
Þàå1Þáãî8ÝwäMîâÞâ2{èàå1ÞàßçMèúÞàßjåÝÈâüﬁâÞçðbûKâæçMäMáVqjä
÷9å$äÞîèâ²0 ç$ýBïQýãé&ðñçðkîèükäMî8ÝóÞçÝóÞáãî8ÝI2.åÝë^áoðñæ"íãçðkçÝóÞàå1Þáãî8Ýúîõ8çMè ßçå$ë"â{0 ç$ýBïQýãéjÞàßèçå$ëOäMèçå1Þáãî8Ý\åÝë
âüÝä ß"èî8Ýáãøå1Þáãî8ÝOäMîâÞâ2.å$èçÞàßçßæ"èáoð]å$èü]íãáoðñácÞàå1Þáãî8Ýâ.Þîkâàæ&çMçMë
ö
æý
c
ö
èZæ&çMèà÷îèàð]åÝäMç^ðkçå$â
ö
èçðkçÝóÞâZå$èçOäMî8ÝâáãâÞçÝ8Þ]êDácÞàß­Þàßîâç^î÷²ß"á)åÝ"ë Qä ßjå$ç5ñ&çMèôfe<e'ö
õ
é
ê;ßî]âàßîgêIÞàßjå1Þ;Þàßç7î8ÝçûKë"çMçMæ§æjå$è å$íãíãçMíhðñçMèïçMâîèÞßå$íãïîèácÞàß"ð¾áãâ?åðkî8Ý"ïñÞàßçbðkîâÞ;ç54ñäMáãçÝóÞßæjå$èû
å$íãíãçMíﬃâîèÞáoÝïñå$íãïîèácÞàß"ðñâä
ö
èèçÝóÞícü	uﬁÝîgê;Ýé"÷ îèìî$Þàßúâàß"å$èçMëQûðñçðkîèüñåÝ"ëOë"áãâÞèáãì
ö
ÞçMëQûðkçðñîèü
ðñå$äßáoÝçMâMýþ;ßçü]å$íãâîbâàßîgêÞàß"å1Þ)Þàßçßå$íãïîèácÞàß"ðáãâå$âüðkæ"Þî$Þáãäå$íãícü{îæÞáoð]å$íQ0
	\0
§ ¨
 l¡'¢&2`çòçMä
ö
û
Þáãî8Ý^Þáoðñç$2Ł÷îèDâîèÞáoÝï çMíãçðkçÝóÞâDî8Ý æ"èîﬁäMçMââîèàâêDácÞàß6$ý
jhmlkm+j s"xó~uwsj|}$| y$~K
þDßçúë"çõ8çMíãîæ@ðkçÝóÞkî÷DÞàßçúî8ÝçûKëjçMçMæiæjå$èàå$íãíãçMíDðñçMèïçMâîèÞZæ"èàîïèàåð â
ö
æ"æîèÞâbî
ö
èZçòæçMèáoðkçÝóÞàå$í
æ"èîæîâácÞáãî8Ý"âDå$âD÷ îíãíãîêDâ'î
«ﬁﬀﬃﬂ "!$#&%'%)(+*#-, #&%'%
î
Gö
0
10
20
30
0 1 2 4 8 12 16 20 24 28 32
Sp
ee
du
p 
ov
er
 s
eq
ue
nt
ia
l 
qu
ic
ks
or
t

Number of processors/threads
One-Deep Parallel Mergesort
Ideal speedup
5,000,000 elements
2,500,000 elements

Mwê9
ý
Ë 
á$á
Ë
á$á)á

³
´)µ¶ MË
á)á$á
Ë
á)á$á

³
ﬃ´Gµ¶
É<ÂY¶¶)¶ ØQÁV ÇiÉ9`MMÉ ØQÁV ÇiÉ9`MMÉ
¶ìi<´)µÁÃÌ
³
Õ
â
  Õ
â
Õ 
Õ Õﬀ
âý$ý áâ
 ﬁ
â
ﬁﬂ
áâ

ý ﬃâ

á
Õ
â ﬃ
Õﬀ
â
ﬂ Õ
â

 
â ý
 
â

ﬃMâ ﬃ
ﬂ 
â

ﬃ ýMâ ý
 
â
 
â
<Õ 
â

Õ
ý
Õ
â
  
â ý

â
Õ 
â ﬃ
Õ Õ
â ý
 Õ$Õ
â ﬃ ý<â
ﬁ Õ
ýMâ
ﬂ
ý'á
Õ
â
Õ
ý
Õ
â á ý<â á
 Õﬀ
â ý
ý
 Õ
â áGý
Õ!
â
 Õ
â ﬃ$á
Õ"ﬂ
â

ýﬃ áâ
ﬁ Õﬀ
â
ﬂ Õ
â
  Õ
â
Õ

ý áâ
Õ Õ
â á
Õ
â
 
ý
Õ
â

#
³Ã³
µÁÃ¶Ì$ÁV´¶ÂYG´8M¶
â
.háãï
ö
èç
=
ýfg9îQæçMçMë
ö
æúî÷hî8ÝçûKë"çMçMæôæjå$èàå$íãíãçMíðñçMèïçMâîèÞ.îgõ8çMè;âàçMù
ö
çÝóÞáoå$íù
ö
áãäu3âîèÞMý
<
0.1
1
10
100
0 1 2 3 4 5
E
x
e
c
u
t
io
n 
ti
me
 (
se
co
nd
s)
log_2(number of processors/threads)
One-Deep Parallel Mergesort
5,000,000 elements
2,500,000 elements
 
 
.háãï
ö
èç
=
ýú&î
¬
òQçMä
ö
Þáãî8Ý¢Þáoðkç{î÷Dî8ÝçûKë"çMçMæ­æjå$è å$íãíãçMí.ðkçMèïçMâîèÞ7äMî8ðñæjå$èçMë Þî áãëjçå$íŁâàæ&çMçMë
ö
æ î÷
âçMù
ö
çÝóÞáoå$íù
ö
áãä`uﬁâîèÞMý
 =
ï)Þ;Þàßçî
ö
ÞçMè;íãçõ8çMí9é@Þàß"çî8ÝçûKë"çMçMæ æjå$èàå$íãíãçMíðkçMèïçMâîèÞDå$íãïîèácÞàß"ð²áãâ;Ýî$Þ;ð
ö
äßOðkîèàçßäMî8ðbû
æjíãáãäå1ÞçMë­Þàß"åÝSÞàß"ç]âçMù
ö
çÝóÞáoå$íðkçMèïçMâîèÞ7å$íãïîèácÞàß"ðOý\þDß"ç]ðñåﬁ$îèWëjáVñ&çMèçÝ"äMç]áãâ7Þàß"å1Þ7Þàßç
æ@å$èàå$íãíãçMíãáãøMçMë ðñçMèïçå$íãïîèácÞàß"ð áãâDðkîèàç>äMî8ðñæ"íãáãäå1ÞçMëOÞàßjåÝ^åZâçMù
ö
çÝ8Þáoå$íðkçMèïçå$íãïîèácÞàßjð^ý
þ;ßçî8ÝçûKë"çMçMæ æjå$èàå$íãíãçMíðkçMèïçMâàîèÞ;å$íãïîèácÞàß"ð²áãâDçMíãçMï8åÝóÞícü\çòæ"èçMâàâçMë
ö
âàáoÝïkæjå$èàå$íãíãçMíãáãøå$ìjíãç
÷ îèûKíãîﬁîæSâÞàå1ÞçðñçÝ8ÞâMéhåÝëê)î
ö
íãëìçZðkîèçZäMî8ðñæ"íãáãäå1ÞçMëSáã÷ŁácÞßêŁçMèçñçòQæ"èàçMââçMë
ö
âáoÝ"ï{íãçMâàâû
âÞè
ö
äÞ
ö
èçMë­æjå$è å$íãíãçMíæ"èîïèàåð]ðkáoÝïOäMî8Ý"âÞè
ö
äÞâMé`ç$ýBïQýãépÞàßèçå$ëjâê;ácÞàß ì@å$èèáãçMèbâüÝä ßèàî8Ýáãøåû
Þáãî8Ýý
«ﬁﬀﬃ789(:#-, 8<;
î
þ;ßçkî8ÝçûKë"çMçMæ æjå$èàå$íãíãçMí)ðkçMèïçMâàîèÞWæ"èîïè åðÓë"çMíãácõ8çMèâ7ïî3îﬁëæ@å$èàå$íãíãçMípâæçMçMë
ö
æéáoÝäMèçå$âàáoÝï
ê;ácÞàß7Ý
ö
ð7ìçMèî÷@æ"èîﬁäMçMââîèâhåÝëbæ"èîì"íãçðIâáãøMç$ýhÜðkæ"íãçðñçÝ8Þàå1Þáãî8Ý7îgõ8çMèàßçå$ë"âë"î?Ýî$Þå$æ"æçå$è
Þî§ìç]å§ð]åﬁ$îè7íãáoðkácÞàå1Þáãî8Ý Þî§âæçMçMë
ö
æýrhçMè÷îè ðñåÝäMç]áãâ7âàáãï8ÝáVqjäåÝóÞícü¢ìçÞÞçMè7Þàß"åÝÞàß"å1Þ
ê>ßáãä ßúáãâæîââáãìjíãç>÷ îè)Þàßç>Þèàå$ë"ácÞáãî8Ýjå$íﬃæjå$èàå$íãíãçMíﬃðñçMèïçMâîèÞ.å$íãïîèácÞàß"ðOýªSçßë"îZÝî$ÞëuQÝîê î÷
åñðkîèçßç54ñäMáãçÝóÞDæjå$è å$íãíãçMíâîèÞáoÝ"ïñå$íãïîèácÞàß"ðOý
«ﬁ>6?A@$BCEDF@G(:8HﬃDI!)DPJKJ:#-JK(:LDF@G(:B,
î
þ;ßç]î8Ý"çûKë"çMçMæ­æjå$èàå$íãíãçMí.ðkçMèàïçMâîèÞZå$íãïîèácÞàß"ð äMî
ö
íãë Ýî$Þbèçå$âî8Ý"å$ìjícü ìçñçòæçMäÞçMë­Þî ìç
ïçÝ"çMèàå1ÞçMëwå
ö
Þî8ðñå1Þáãäå$íãícüi÷ èî8ðÎåÝ ç54]äMáãçÝ8Þ{âçMù
ö
çÝ8Þáoå$í>ðkçMèïçMâîèÞ]å$íãïîèácÞàß"ðOýçïÓßáãï8ßﬁû
íãçõ8çMí
ö
Ý"ë"çMèâÞàåÝëjáoÝïZî÷ÞàßçWæ
ö
èæîâçßî÷hÞàßçå$íãïîèàácÞàß"ð áãâ>èçMù
ö
áãèçMëôÞîñèçMäMîï8ÝáãøMç7Þàß"å1Þ;Þàßç
õå$èáoå$ì"íãçûKëjçMæÞàß^âæ"íãácÞûåÝ"ëQûðkçMèïçßâÞèàå1ÞçMï$ü^äåÝ^ìç>èàçMæ"íoå$äMçMëôì3ü{åÝ^çMù
ö
ácõå$íãçÝ8ÞwqòQçMëûKë"çMæÞàß
âàæ"íãácÞûåÝëQûðñçMèïçDâÞè å1ÞçMï$üý
¬
ÝóÞáãèçMícüñÝçêÈëjå1ÞàåâÞè
ö
äÞ
ö
èçMâ`åÝëúå$íãïîèácÞàß"ðñâŁå$èàç;áoÝóÞèîﬁë
ö
äMçMë
áoÝóÞîkÞàß"çßæ"èîïèàåðOý
«ﬁO	#9*P#FJ:BPQCR#F,P@6STBP%U@$%
î
x;çå$âî8ÝáoÝïQépÞçMâÞáoÝïQé`åÝë¢ë"çMì
ö
ïïáoÝï\áoÝ Þàßç{äMî8ÝóÞçòﬁÞkî÷Þàß"ç]âçMù
ö
çÝóÞáoå$í)âçðñåÝóÞáãäMâZðñåiuç
ëjçõ8çMíãîæjðkçÝóÞ;î÷Þàßçî8Ý"çûKë"çMçMæôæjå$è å$íãíãçMíðkçMèàïçMâîèÞDæ"èàîïèàåðtçMââàçÝ8Þáoå$íãícü\Ý"îñðkîèçßëjáV4ñä
ö
ícÞ
ÞàßjåÝôë"çõ8çMíãîæ@ðkçÝóÞ>î÷åñâçMù
ö
çÝ8Þáoå$íhæ"èîïè åð^ýëv?çõ8çMíãîæjðkçÝóÞ>êŁî
ö
íãë ìçWðkîèàçWçMèèîèûKæ"èî8Ýç
áoÝôåZíãçMââûKâÞè
ö
äÞ
ö
èçMëOæ@å$èàå$íãíãçMíæ"èàîïèàåðñðñáoÝï7ðñî3ëjçMí9ý
t åÝ8ükî$ÞàßçMèŁë"ácõQáãë"çûåÝëQûKäMî8Ý"ù
ö
çMèŁå$íãïîèácÞàß"ðñâ`å$èç;íãásuçMícükÞîWìçDåðñçÝ"å$ì"íãçÞîç54ñäMáãçÝ8Þ)æjå$èàå$íãíãçMíãáãøåû
Þáãî8Ý
ö
âáoÝïßÞàßçDî8ÝçûKë"çMçMæñæ@å$èàå$íãíãçMíjë"ácõQáãë"çûåÝëûKäMî8Ýù
ö
çMèpâÞèàå1ÞçMï$üýQæ"íãácÞÞáoÝïWåæ"èîì"íãçð áoÝ8Þîâ ðñå$íãí
æjå$èÞâ7åÝëSáoÝëjçMæ&çÝ"ë"çÝ8Þícü§âîícõQáoÝï^Þàßîâàçñæjå$èÞâWáoÝSæjå$èàå$íãíãçMí`íãçå$ë"âÞîôïî3îﬁëäå$äßç]ìçß"åõﬁáãîè7åÝë
íãîê âüÝä ß"èî8Ýáãøå1Þáãî8Ý äMîâÞâMý^ÜÝî$ÞàßçMèêŁîèYu§ì3üÞàßçñå
ö
Þàß"îèWî÷)ÞàßáãâWÞàßçMâáãâ6ôfe)gih
õ
éê)çñæjèçMâçÝóÞ7å
î8ÝçûKë"çMçMæZæ@å$èàå$íãíãçMíù
ö
áãä`uﬁâîèÞå$íãïîèácÞàß"ðê;ácÞàßWõ8çMèüâáoðñáãíoå$èæçMè÷ îèàð]åÝäMçÞî>Þàßç)î8ÝçûKë"çMçMæZæ@å$èàå$íãíãçMí
ðkçMèàïçMâîèÞå$íãïîèácÞàß"ð^ýÜÝ
ö
Ý"æ
ö
ì"íãáãâàß"çMëê)îèYujé8î8Ý"çûKë"çMçMæbæjå$èàå$íãíãçMíQë"ácõQáãë"çûåÝëQûKäMî8Ýù
ö
çMèå$íãïîèácÞàß"ðñâ
ß"åõ8çßì&çMçÝ{ë"çõ8çMíãîæçMëO÷ îè.åbÝ
ö
ðìçMèŁî÷î$ÞàßçMèæjèîì"íãçðkâŁáoÝäMí
ö
ëjáoÝï7Þàßç?äMî8Ý8õ8çòôß
ö
íãí9éNt\åÝ"ßjå1ÞÞàåÝ
âYu3üﬁíãáoÝ"ç$é@åÝëOäMíãîâçMâÞDæjå$áãèDæjèîì"íãçðkâý
<
W&% ' ¨\ ^ﬁﬃ
 )(  ^Ö
A+*
ÜÝñÞàß"áãâŁâàçMäÞáãî8ÝéêŁç?ë"çMâàäMèáãìç.Þàßç?ë"çõ8çMíãîæjðñçÝ8Þ)î÷åæjå$èàå$íãíãçMíæjèîïèàåðFÞîbïçÝçMèàå1Þç?Þàßç>ä ßçðñáãäå$í
âÞè
ö
äÞ
ö
èçDî÷å$íãí@æjå$è åG4]Ý]ðñîíãçMä
ö
íãçMâ
ö
æñÞîbåïácõ8çÝ]âàáãøMç$ýpþDßáãâŁæ"èîïèàåðFë"çðñî8ÝâÞèàå1ÞçMâ`Þàßç
ö
âçDî÷
æjå$èàå$íãíãçMíãáãøå$ìjíãçk÷îèûKíãî3îæâÞàå1ÞçðñçÝ8ÞâêDácÞàß§å$èï
ö
ðkçÝóÞâßåÝëÝçMâÞçMëæjå$è å$íãíãçMíãáãøå$ì"íãçk÷ îèûKíãî3îæâÞàå1Þçû
ðkçÝóÞâMý."îèWÞàßáãâæ"èàîì"íãçð^éç5ñçMäÞácõ8ç{æjå$èàå$íãíãçMíãáãâàð èçMù
ö
áãèçMââàð]å$íãíì
ö
Þßâáãï8ÝáVqjäåÝóÞ7ðñî3ëjáVqjäå1Þáãî8Ýâ
ÞîOÞàß"çñâçMù
ö
çÝóÞáoå$íŁå$íãïîèácÞàßjð Þàßjå1ÞäMî
ö
íãë¢Ýî$Þèçå$âàî8Ý"å$ì"ícüSìçkçòæ&çMäÞçMë ÞîôìçkïçÝ"çMèàå1ÞçMë å
ö
Þî1û
ðñå1Þáãäå$íãícüýï;ícÞàß"î
ö
ï8ß{êŁç?ë"îZÝî$Þ.ß"åõ8çßæçMè÷îè ðñåÝäMç?ðkçå$â
ö
èçðkçÝóÞâMéóÞîZïácõ8çWâî8ðkç>áoÝë"áãäå1Þáãî8Ý^î÷
æçMè÷ îèàðñåÝäMçZíãáoðñácÞâMéêŁç{äMî8ðkæjå$èàçZÞàßçñïè åÝ
ö
íoå$èàácÞKüî÷î
ö
èæ"èîïèàåðÂÞîôÞàß"çñïèàåÝ
ö
íoå$èácÞüî÷)Þàßç
âÞèàå$áãï8ßóÞ÷ îèê)å$èàë\å$æ"æ"èàî8å$ä ß^Þîñæjå$èàå$íãíãçMíãáãøMáoÝïñÞàßçâçMù
ö
çÝóÞáoå$íå$íãïîèácÞàß"ðOý
j-,/.,nm 1032547698 :6@1;03~ }8~
2|
þDßçwrhå$è åG4]Ýâpæjèîì"íãçð áãâpÞîWî
ö
Þæ
ö
ÞÞàßç.äßçðkáãäå$í@âÞè
ö
äÞ
ö
èàç.î÷å$íãíjæjå$èàåG4{ÝñðkîíãçMä
ö
íãçMâêDácÞàßñâáãøMç
<>=@?
é$÷ îèå>ïácõ8çÝbõ$å$í
ö
çŁî÷
?
éêDácÞàßî
ö
ÞhèçMæçÞácÞáãî8ÝZåÝëbáoÝ7îèë"çMèhî÷jáoÝäMèàçå$âáoÝï?âáãøMç$ýþDßçŁä ßçðñáãäå$í
÷ îèàð
ö
íoå{÷îèæ@å$èàåG4]ÝðkîíãçMä
ö
íãçMâáãâBA>CED
£
CGF
£
ý7Üâî8ðñçMèâßì
ö
ÞÝî$ÞWë
ö
æ"íãáãäå1ÞçMâWå$èçbÞîôì&çbáoÝäMí
ö
ë"çMëý
v
ö
æ"íãáãäå1ÞçMâbå$èçñðñîíãçMä
ö
íãçMâßÞàß"å1Þbå$èçZáãë"çÝóÞáãäå$í`çòäMçMæÞW÷ îèßÞàßçkîèàë"çMèáoÝï^î÷)ìî8Ýë"âMýbÜâî8ðkçMèàâWå$èç
ðkîíãçMä
ö
íãçMâ`Þàßjå1ÞŁß"åõ8ç;Þàß"çDâàåðñçDä ß"çðkáãäå$í&÷îèàð
ö
íoåWì
ö
Þ`å$èàç>Ýî$Þ)ë
ö
æjíãáãäå1ÞçMâMý.háãï
ö
èç
=
ýæöâàß"îêDâ)å$íãí
Þàßçë"áãâÞáoÝäÞ>æjå$èàåG4]Ýâ>î÷âáãøMç}eég3éﬁéåÝ"ëÈöQý .háãï
ö
èàç
=
ýfñâàßîê;â;âî8ðñçë
ö
æjíãáãäå1Þçæjå$è åG4]ÝâDî÷
âáãøMç²öQý
rå$èàåG4]Ý ðkîíãçMä
ö
íãçMâ;î÷âáãøMçIH^äåÝ\ìçWäMî8ÝâÞè
ö
äÞçMë ÷èî8ð èàå$ë"áãäå$íhðkîíãçMä
ö
íãçMâ>î÷âáãøMç7íãçMââ;Þàß"åÝ
îèŁçMù
ö
å$íjÞîHKJ<g3ýïè å$ë"áãäå$íjáãâ)åWðñîíãçMä
ö
íãç.êDácÞàß]ä ß"çðkáãäå$íj÷ îèàð
ö
íoåLA
C
D}£
CGF
©
é3á9ýBç$ýãé"åWæjå$èàåG4]ÝkêDácÞàß
î8Ýçbß8üQë"èîïçÝ§å1Þî8ð èçðñîõ8çMëý.háãï
ö
èç
=
ý
=
â ßîêDâßå$íãíÞàßç7ë"áãâÞáoÝäÞßèàå$ë"áãäå$íãâ?î÷âàáãøMçﬁéQeé g3éﬃåÝë
ﬁý
¬
òQäMçMæ"Þ;÷ îè.ë"áVñçMèçÝ8Þ;ì&î8Ý"ëOîèë"çMèáoÝ"ïâMé"çõ8çMèüOæjå$èàåG4{Ý^î÷hâáãøMçBH^ß"å$â>å
ö
Ýáãù
ö
çßèçMæjèçMâçÝóÞàå1Þáãî8Ý
å$âDçMácÞàß"çMèUî
eý;åkì&î8Ý"ëQûKäMçÝ8ÞçMèàçMëOæjå$èàåG4]ÝîÞKê)îñèàå$ë"áãäå$íãâ;î÷âàáãøMçWçò"å$äÞícüMHKJ<gbìî8Ýë"çMëúÞîïçÞàßçMèMé&îè
g3ý;åúäå$èàì&î8ÝQûKäMçÝ8ÞçMèçMëæjå$èàåG4]ÝÒîå{äå$èìî8Ýå1Þî8ðÂìî8ÝëjçMë\Þî^÷ î
ö
èßèàå$ëjáãäå$íãâMéçå$ä ßî÷pâáãøMçñíãçMââ
ÞàßjåÝNHKJ<g3éjêDácÞàßOäMî8ðìjáoÝçMëOâáãøMçBHã¤ eý
.háãï
ö
èç
=
ýf]âàßîgêDâ;çò"åðkæjíãçMâ>î÷pì&î8Ý"ëQûKäMçÝ8ÞçMèàçMë§åÝ"ë\äå$èìî8ÝﬁûKäMçÝóÞçMèçMëæjå$è åG4]ÝâMý?þDßççòQáãâÞçÝ"äMç
åÝë
ö
Ý"áãù
ö
çÝ"çMââî÷Þàß"áãâèçMæ"èçMâçÝóÞàå1Þáãî8ÝOî÷æjå$èàåG4{Ýâ÷îíãíãîgêDâD÷ èî8ðPOWÝ
ö
ÞàßRQBâ)Þàß"çMîèçðkâèçMï8å$èàë"áoÝï
çÝ
ö
ðkçMèàå1Þáãî8ÝOî÷ÞèàçMçMâTô<gQé"âçMäÞáãî8Ýg3ýúﬁýæöQýæö
õ
ý
þDß"ç6rhå$è åG4]Ýâñæjèîì"íãçðÌáãâkëjáãâä
ö
ââçMë ìóü­þ
ö
èàÝçMèßôfe$&e
õ
åÝëiáãâkî8Ýçôî÷;Þàß"çßå$íãáãâàß"åÝ æ"èîìQû
íãçðkâRô M
õ
ýÆþ;ßçå$íãáãâ ß"åÝ æjèîì"íãçðkâ{å$èç§åSâçÞúî÷æ"èîìjíãçðkâkæ"èàîæ&îâàçMëwå1Þ{ÞàßçEe
ª
h<hﬁå$íãáãâ ß"åÝ
S>áãï8ßﬁûQæçMçMë

î8ðñæ
ö
ÞáoÝï

î8Ý÷ çMèçÝäMç]å$âWå^âÞàåÝë@å$èëSì3ü ê>ßáãä ß§ÞîôäMî8ðkæjå$èçZæ@å$èàå$íãíãçMípæ"èàîïèàåðbû
ðkáoÝ"ïSÝî$Þàå1Þáãî8ÝâMýþDßçôîèáãïáoÝ"å$íDâàîí
ö
Þáãî8Ýâkê)çMèç\æ"èçMâçÝóÞçMë áoÝçï;ëjåﬁé
UT
éUS?å$âYuçMíãí9é.ÜëécßäMäåð^é
ih
C C C C
H H H H
H H H H
H H C C C
C
H H
HH
H
H
H H
H H
C C C H
H H H
H H H
HC CH H
H H
H H
CH H
H
H
.háãï
ö
èç = ýæö-îï;íãíﬃëjáãâÞáoÝäÞ.æjå$èàåG4{Ýâ.î÷âáãøMçeég3éﬁé@åÝë6öQý
C C C C
H H H H
H H H H
H H C C C
C
H H
H
H H H
H
H
H
H
C C
C C H
H
H
H H
H
H H
H
H
.háãï
ö
èç
=
ýf9îQî8ðkçßë
ö
æ"íãáãäå1Þçæjå$èàåG4{Ýâî÷hâáãøMç²öQý
H C
H
H
H C C
H
H
H
H
H C C
C
C C C H
HH
HHH
H H H
H
H H
H
H
.háãï
ö
èàç
=
ý
=
î1ï>íãíﬃë"áãâÞáoÝäÞ;èàå$ë"áãäå$íãâDî÷hâáãøMçTﬁéAeég3é@åÝëÈﬁý
C C CH
HHH
H H H
C
CC H
HH
H H
H
H
CC C
HH
HH
H
C
H
H H
CC
H
H
H
H
H
H(a) (b)
.háãï
ö
èç
=
ýf9î/0 åM2ï>Ý­çò"åðkæjíãç^î÷>åìî8ÝëûKäMçÝ8ÞçMèçMë æ@å$èàåG4]Ý î÷>âáãøMç
=
ý 0 ìP2ãï?Ý çò"åðkæ"íãçúî÷ßå
äå$èìî8ÝﬁûKäMçÝóÞçMèçMëôæ@å$èàåG4]Ý^î÷âáãøMç
=
ý
 ª
r

WéFQáãâàå$í9éåÝëWQäßçðkç$ýQîí
ö
Þáãî8ÝâÞîÞàßç"å$íãáãâàß"åÝkæjèîì"íãçðkâpáoÝ
ë
¦{¦Èê)çMèçDïácõ8çÝ{áoÝkçå$èàíãáãçMè
ê)îèYu]ì3üúÞàßçå
ö
ÞàßîèDî÷Þàß"áãâÞàßçMâáãâôfe)g< õ ý
j-,/.,lk 1032ﬃ50óR8 oU6j~npŁQ&}8~72|
þDßç>âæçMäMáVqjäå1Þáãî8Ý^î÷åbæ"èîïèàåð Þîbâîícõ8çÞàßçrhå$è åG4]Ýâæ"èîìjíãçðFáãâïácõ8çÝOáoÝ	rpèîïèàåð = ýæöQý`þDßç
­¯®F° ±
üÌg<ÁVÂ`Ì
³ V
ÁV´8·3¹
¼/W
ÝM X$´FË

Ì$ê9)´<Á	 )M¶Ù½¯À
­¯®F° ±
üÌg<ÁVÂ`Ì
³
À
­¯®F° ±
üÌg<ÁVÂ`Ì
³
Î)ÁÃ´GµQ·3¹ºMÆ)Æ
±
¹¹wºMä3äüÌ<ÁÃÂÌ
³
À
­¯®F° ±
üÌg<ÁVÂ`Ì
³
Î)ÁÃ´Gµ¶Q·+¹º<»5»5º
®R¼
Ñn´Gµ!X$Q»UºMÄ
Ð&±|
1½y¾&¿üÌ<ÁÃÂÌ
³
Î$ÁV´GµÀ
­¯®F° ±
üÌg<ÁVÂ`Ì
³
·3¹
»
±
Æ)¾»UÚ
V
ÁV´8 ÍüÌgMÁÃÂÌ
³ V
ÁV´8FÀ
YQ)´óM¶ÍüÌgMÁÃÂÌ
³
Î)ÁÃ´Gµ¶
¼
Õ
âfâ
i½¯À
±
ÄÚ6»
±
Æ$¾9»UÚ À
­¯®F° ±
üÌg<ÁVÂ`Ì
³
#
Ì5Ý²·3¹º<»5»Uº
®R¼
Ñn´GµX$Q»UºMÄ
Ð&±|
1½y¾9¿yºMä3·+ºM¹
±
Ú	ü1Ìg<ÁVÂ`Ì
³
À
­¯®F° ±
üÌg<ÁVÂ`Ì
³
#
Ì5Ý Î)ÁÃ´GµQ·3¹ºMÆ)Æ
±
¹¹ëüÌg<ÁVÂ`Ì
³
#
Ì5Ý-À
­¯®F° ±
üÌg<ÁVÂ`Ì
³
#
Ì5Ý Î)ÁÃ´Gµ¶y·+¹º<»5»5º
®R¼

Ì'µMÌ
³
»UºMÄ
Ð&±|
1½y¾&¿AüÌ<ÁVÂ`Ì
³
#
Ì5Ý Î$ÁV´GµÀ
­¯®F° ±
ÎAÌ$ÌZ²´
V
ÁÃ´8·+¹
¼
YQ)´8

´Gµ NË

Ì$êG´

´Gµ9½¯À
­¯®F° ±
ÎAÌ$ÌZ²´{·+¹
»
±
Æ)¾»UÚ
V
ÁV´8 ÍÎAÌ$ÌZ²´
V
ÁÃ´óFÀ
YQ)´óM¶ÍüÌgMÁÃÂÌ
³
Î)ÁÃ´Gµ¶
¼
Õ
âfâ
<½¯À
±
ÄÚ6»
±
Æ$¾9»UÚ À
­¯®F° ±
ÎAÌ$ÌZ²´
#
Ì5Ý²·+¹º<»5»5º
®R¼
Ñn´Gµ!X$Q»UºMÄ
Ð&±|
1½y¾&¿ÎAÌ$ÌZ²´FÀ
­¯®F° ±
ÎAÌ$ÌZ²´
#
Ì5Ý Î$ÁV´)µQ·3¹ºÆ$Æ
±
¹¹ÎAÌ$ÌZ²´
#
Ì5Ý&À
­¯®F° ±
ÎAÌ$ÌZ²´
#
Ì5Ý Î$ÁV´)µ¶Q·3¹º<»5»Uº
®R¼
Î)¶ÁfµÁ	)1»UºMÄ
Ð&±|
1½y¾9¿ ÎAÌ$ÌZ²´
#
Ì5Ý Î$ÁV´GµÀ
°
»U¾NÆ
±
ÚÅI»
±[
´<Ì'µ ÎAÌ$ÌZ²´M¶
¼
üÌ<ÁVÂ`Ì
³
¶\Í ¾9Å
­
üÌgMÁÃÂÌ
³
#
Ì5Ý Î)ÁÃ´Gµ¶`À
ÎAÌ)ÌZb´¶Í ¾9Å
­
ÎAÌ$ÌZ²´
#
Ì5Ý Î$ÁV´Gµ¶M½¯À
ÔÔi»
±G
Å· »
±
¹
ÔÔ üÌ<ÁVÂ`Ì
³
¶
Ê
ÁV¶µå
á
ºMÄÚüÌ<ÁÃÂÌ
³
¶`
Ó
Ì)¶µåÎAÌ)ÌZ²´M¶`
Ó
Ì)¶µÙ×
ýMâ
ÔÔ
±
ÄP¹ÅI»
±
¹
ÔÔ ¿l¾9»ﬃºMä+äPüﬁ·+Ä	üÌg<ÁVÂ`Ì
³
¶ üÌ$´\X)ﬃÍ
#
³f³
üÌ<ÁVÂ`Ì
³
¶ ]p ÇGÁÃé`
¼
üëËüÌg<ÁVÂ`Ì
³
¶Ù½yºMÄÚ
ÔÔ ¿l¾9»ﬃºMä+äPÎE·+Ä	ÎAÌ$ÌZ²´M¶ ü1Ì$´\X)wÍ
#
³Ã³
ÎAÌ$ÌZ²´M¶ ]p ÇGÁÃé`
¼
ÎËMÎAÌ)ÌZb´¶¯½
â
r`èîïèàåð
=
ýæö-îQæçMäMáVqjäå1Þáãî8ÝOî÷Þàßç²rå$èàåG4{Ýâ.æ"èîìjíãçð^ý
^
çÝçMè å1Þç rå$èàåG4{Ýâæ"èàî3äMçMë
ö
èçhïçÝçMèàå1ÞçMâÞàßçx;å$ëjáãäå$íãâå$èè åMüåÝëßÞàßçrhå$è åG4]Ýâå$èàèàåMüå$âî
ö
Þæ
ö
ÞMý
þDßç?å$èèàåü]ìî
ö
Ýëjâpë"çÞçMèàðñáoÝç;Þàßç;âàáãøMçMâ.î÷Þàßç?èàå$ë"áãäå$íãâ.åÝ"ë{æ@å$èàåG4]Ýâ`Þàß"å1Þ.å$èç?ïçÝçMèàå1ÞçMëý`þDßç
î
ö
Þæ
ö
Þõå$í
ö
ç^î÷Dçå$äß çMíãçðkçÝóÞZî÷.Þàßç^å$èè åMüQâZáãâkå\æîáoÝóÞçMèbÞîå§ëüQÝjåðkáãäå$íãícü3ûå$íãíãî3äå1ÞçMë å$èàèàåMü
î÷`å$íãíÞàßçbèàå$ëjáãäå$íãâßîèßæjå$èàåG4]Ýâ>î÷pî8Ý"ç7âàáãøMç$ý{ïAèàå$ë"áãäå$íáãâ?çMácÞàßçMèå{âáoÝ"ïíãçbßóüQë"èîïçÝå1Þî8ð¾îèå
äå$èìî8Ýáã÷ çMèî
ö
âŁèàå$ë"áãäå$íèçMæ"èàçMâçÝ8ÞçMëOå$âåÝúå$èèàåü]î÷ﬃæîáoÝóÞçMèâŁÞî7ÞàßèçMç>âàðñå$íãíãçMè)èàå$ë"áãäå$íãâýï ìî8ÝëQû
h<
äMçÝóÞçMèçMëæ@å$èàåG4]ÝáãâèçMæ"èçMâàçÝ8ÞçMëbå$âåÝå$èèàåMüî÷æîáoÝóÞçMèâﬃÞîDÞKê)î;è å$ë"áãäå$íãâMé8åÝëWåDäå$èìî8ÝﬁûKäMçÝ8ÞçMèàçMë
æjå$èàåG4{Ý^áãâ.èçMæ"èàçMâçÝ8ÞçMë\å$â;åÝOå$èè åMü^î÷hæ&îáoÝóÞçMèâÞîñ÷î
ö
èDèàå$ë"áãäå$íãâMý
j-,/.,/. o-69_Q÷6j|}8~ R `250ó~ }M>8
ï âçMù
ö
çÝ8Þáoå$í7å$íãïîèácÞàß"ð Þîiâîícõ8çÞàßçórhå$è åG4]ÝâOæ"èàîì"íãçðÙáãâOæ"èçMâàçÝ8ÞçMë´áoÝ rpèîïèàåð = ýf3ý
þDßç{äMî8ðkæjíãçÞç]ÞçòQÞZî÷.Þàßçúæ"èàîïèàåð áãâZïácõ8çÝ­áoÝ/ï>æ"æçÝë"áPò/ð;ýfg3ýseý¢þDßçúå$íãïîèácÞàß"ðÌïçÝçMè å1ÞçMâ
Þàßç{èàå$ë"áãäå$íãâbíãçMââÞàß"åÝ îè7çMù
ö
å$í`Þî ßjå$íã÷)ÞàßçñâáãøMçúî÷)Þàßç{íoå$èïçMâÞbæjå$èàåG4{ÝéhÞàßçÝïçÝ"çMèàå1ÞçMâbÞàßç
æjå$èàåG4{Ýâ.÷ èî8ðÞàßçWèàå$ë"áãäå$íãâMýþDßç²qjèâÞDâÞçMæôáoÝOïçÝ"çMèàå1ÞáoÝïkÞàß"çWèàå$ë"áãäå$íãâ>îèDæ@å$èàåG4]Ýâ.î÷åñïácõ8çÝ
âáãøMç)áãâhÞî?äMî8ðkæ
ö
ÞçpÞàßçÝ
ö
ð7ìçMèî÷@ðñîíãçMä
ö
íãçMâhî÷"Þàß"å1ÞâáãøMç$é3âî>Þàß"å1ÞhÞàßçå$èèàåMü7äåÝ7ì&çŁëüÝ"åðkáãäå$íãícü
å$íãíãîﬁäå1ÞçMëSÞî^âÞîèçbÞàß"çkðkîíãçMä
ö
íãçMâMý

î8ðñæ
ö
Þàå1Þáãî8Ý î÷pÞàß"çkÝ
ö
ð7ìçMè>î÷pèàå$ë"áãäå$íãâWîèæjå$èàåG4]Ý"â>î÷)å
ïácõ8çÝOâàáãøMç?ÞàåiuçMâ;å7ÞáoÝóü^åðñî
ö
ÝóÞ)î÷ÞáoðkçßäMî8ðñæjå$èçMë{ÞîZÞàßçå$äÞ
ö
å$íïçÝçMèàå1Þáãî8ÝOî÷ÞàßçßðkîíãçMä
ö
íãçMâMý
ï âàçMù
ö
çÝóÞáoå$íå$íãïîèácÞàß"ð ÞîbïçÝçMèàå1Þç?æjå$è åG4]ÝâŁî÷åWïácõ8çÝúâàáãøMç>÷ èî8ðFèàå$ë"áãäå$íãâáãâŁæ"èçMâçÝóÞçMëúáoÝ
rpèàîïèàåð
=
ý
=
ýñþDß"çkå$íãïîèácÞàß"ðÂïçÝ"çMèàå1ÞçMâ7å$íãíÞàßçZæjå$èàåG4]Ý"âßî÷`âáãøMçaH ìóü§ïçÝçMèàå1ÞáoÝïôÞàßçZìî8ÝëQû
äMçÝóÞçMèçMë§æjå$èàåG4]Ýâ;î÷âáãøMçHO÷èàî8ðÞàßçèàå$ë"áãäå$íãâ?î÷âáãøMçHKJ<gß0 áã÷H^áãâ>çõ8çÝI2 é&ÞàßçÝ\ïçÝçMèàå1ÞáoÝï]Þàßç
äå$èìî8ÝﬁûKäMçÝóÞçMèçMëæ@å$èàåG4]Ýâßî÷)âáãøMç1H ÷ èî8ðÂå$íãíÞàßçZë"áãâÞáoÝäÞäMî8ðìjáoÝ"å1Þáãî8Ýâî÷)÷ î
ö
èßèàå$ë"áãäå$íâàáãøMçMâ
íãçMââ)Þàß"åÝbHKJ<gÞàß"å1Þ)Þî$Þàå$íÞîcH²¤Eeýþî7æjèçõ8çÝ8ÞÞàß"ç;ïçÝçMè å1Þáãî8Ý^î÷ë
ö
æ"íãáãäå1Þç?æjå$èàåG4]Ýâéﬁë"áVñçMèçÝóÞ
æçMèàð
ö
Þàå1Þáãî8Ýâ?î÷Þàß"çZâàåðkç7äMî8ð7ì"áoÝ"å1Þáãî8Ýî÷`èàå$ë"áãäå$íâáãøMçMâWå$èàçkÝî$ÞßäMî8Ýâáãë"çMèçMëﬃýþDßçbâçMù
ö
çÝóÞáoå$í
å$íãïîèácÞàß"ðF÷ îèïçÝçMèàå1ÞáoÝïèàå$ë"áãäå$íãâŁî÷åßïácõ8çÝkâáãøMç;÷èàî8ð âàðñå$íãíãçMèpèàå$ë"áãäå$íãâŁáãâpâáoðñáãíoå$èáoÝZâÞè
ö
äÞ
ö
èç$ý
QçMù
ö
çÝóÞáoå$íDå$íãïîèácÞàß"ðñâkÞîSïçÝ"çMèàå1ÞçOìî8ÝëQûKäMçÝóÞçMèçMë æ@å$èàåG4]ÝâZ÷ èî8ðÌæjå$áãèàâkî÷;è å$ë"áãäå$íãâñî÷ßå
ïácõ8çÝ­âáãøMç^åÝë Þî§ïçÝçMèàå1Þçúäå$èìî8ÝﬁûKäMçÝóÞçMèçMë æjå$èàåG4]Ý"â÷ èî8ð èàå$ë"áãäå$íãâZî÷.÷ î
ö
è7ïácõ8çÝ­âáãøMçMâkå$èç
æ"èçMâàçÝ8ÞçMëúáoÝ rpèîïèàåð
=
ýf3ýpþ;ßç>å$íãïîèàácÞàß"ðkâŁïçÝçMèàå1Þçßæjå$è åG4]ÝâŁ÷èî8ð å$íãí&Þàßç>ë"áãâÞáoÝäÞ)äMî8ð7ì"áoÝ"åû
Þáãî8Ýâî÷&èàå$ë"áãäå$íãâî÷@Þàßç)ïácõ8çÝZâáãøMçMâMýþîßæ"èçõ8çÝóÞhÞàßçïçÝçMèàå1Þáãî8ÝZî÷@ë
ö
æ"íãáãäå1Þçæ@å$èàåG4]ÝâMéë"áVñçMèçÝóÞ
æçMèàð
ö
Þàå1Þáãî8Ýâî÷ÞàßçßâàåðñçßäMî8ð7ì"áoÝ"å1Þáãî8ÝOî÷èàå$ë"áãäå$íãâ>å$èçWÝî$Þ;äMî8Ýâáãë"çMèçMëﬃý
j-,/.,Gd bR08
6I;6903e2508w|p;6gf1$G÷6j
cßÝ Þàßçú÷9å$äMç^î÷DácÞMéÞàßçúâçMù
ö
çÝóÞáoå$íDå$íãïîèácÞàß"ð Þîâàîícõ8çúÞàßç	rhå$è åG4]ÝâZæ"èîìjíãçð å$æjæ&çå$èàâÞîìç
èçMíoå1Þácõ8çMícüôâàáoðkæ"íãç>Þîkæjå$è å$íãíãçMíãáãøMç$ý`ªSçîì"âçMèõ8çßÞàß"çß÷îíãíãîgêDáoÝï-î
eýDþ;ßç;ïçÝ"çMèàå1Þáãî8Ýúî÷æjå$è åG4]ÝâŁî÷ﬃî8Ýç>âáãøMç?áãâŁáoÝ"ë"çMæçÝë"çÝóÞ`î÷ﬃÞàß"ç;ïçÝçMè å1Þáãî8Ýúî÷æjå$èàåG4{Ýâ`î÷
Þàß"ç.î$ÞàßçMèpâàáãøMçMâMé3Þàß"çMèçM÷îèàçDå$íãí"ÞàßçDë"áVñ&çMèàçÝ8ÞpâàáãøMçMâ`î÷&æjå$èàåG4]Ý"âäåÝkìç.ïçÝçMè å1ÞçMëñáoÝkæ@å$èàå$íãíãçMí
ê;ácÞàß^çå$ä ß\î$ÞàßçMèMý
g3ýDþ;ßç.ïçÝçMèàå1Þáãî8Ý{î÷æjå$èàåG4{Ýâî÷ﬃåßïácõ8çÝ]âáãøMç>ë"î3çMâ`Ýî$ÞŁÝçMäMçMâàâàå$èáãícükèçMù
ö
áãèçDå$íãíjÞàßç.ë"áVñçMèçÝóÞ
âàáãøMçMâî÷`è å$ë"áãäå$íãâMéﬃÞàßçMèàçM÷îèçZæ@å$èàåG4]ÝâßåÝëèàå$ëjáãäå$íãâäåÝ§ïçÝçMèàå1ÞçMëSáoÝ§æ@å$èàå$íãíãçMíêDácÞàß§çå$äß
î$Þàß"çMè.Þîkâî8ðñçßë"çMïèçMç09ê;ácÞàßOå$æ"æ"èîæjèáoå1ÞçâüÝä ß"èî8Ýáãøå1Þáãî8ÝI2 ý
h&e
¿lÅPÄÆ
­
·3¾&Ä

 ü1Ìg<ÁVÂ`Ì
³
¶
¼
ÇGÁÃé` ÍÎ)¶ÁfµÁ	)$À
üÌgMÁÃÂÌ
³
¶ÍüÌg<ÁVÂ`Ì
³
#
Ì5Ý Î)ÁÃ´Gµ¶Ù½A»
±G­
ÅI»UÄÎG¶ÁÃµÁP$·3¹
Ï
±iÐ
·3Ä
ÞÞ`Þ
±
ÄPÚ

M üÌ<ÁÃÂÌ
³
¶`À
¿lÅPÄÆ
­
·3¾&Ä

 ÎAÌ)ÌZ²´M¶
¼
ÇGÁÃé` ÍÎ)¶ÁfµÁ	)$À
üÌgMÁÃÂÌ
³
¶ÍüÌg<ÁVÂ`Ì
³
#
Ì5Ý Î)ÁÃ´Gµ¶Ù½A»
±G­
ÅI»UÄÎG¶ÁÃµÁP$·3¹
Ï
±iÐ
·3Ä
ÞÞ`Þ
±
ÄPÚ

M ÎAÌ$ÌZ²´M¶À
°
»5¾IÆ
±
ÚPÅP»
±[
´<Ì'µ üÌgMÁÃÂÌ
³
¶ ]p ÇGÁÃé`
¼
ü¶
³
µ Í ¾&Å
­
üÌ<ÁVÂ`Ì
³
#
Ì5Ý Î$ÁV´GµÀ
ÇGÁÃé` ÍA·3Ä

Ì'µÌ
³
À
üÌgMÁÃÂÌ
³
¶ÍA·3Ä üÌ<ÁVÂ`Ì
³
#
Ì5Ý Î$ÁV´Gµ¶Ù½A·+¹
Ó
´\X)µWÍÎ)¶ÁÃµÁP$$À
Ï
±iÐ
·3Ä
Ó
´\X)µWÍæå

 ü1Ìg<ÁVÂ`Ì
³
¶
¼
ÇGÁÃé`)ËMüÌ<ÁÃÂÌ
³
¶¯½ÙÀ
ü¶
³
µÍæåﬁÄ
±ih
üÌ<ÁVÂ`Ì
³
#
Ì5Ý
¼
Õ
âfâÓ
´\X)µ9½ÙÀ
ÞÞ`Þ
±
ÄPÚ
[
´<Ì$µ üÌ<ÁVÂ`Ì
³
¶ ]p ÇGÁÃé`)À
°
»5¾IÆ
±
ÚPÅP»
±[
´<Ì'µ ÎAÌ$ÌZ²´M¶ ]p ÇGÁÃé`
¼
ü¶
³
µ Í ¾&Å
­
ÎAÌ)ÌZb´
#
Ì5Ý Î)ÁÃ´Gµ`À
ÇGÁÃé` ÍA·3Ä ÎG¶ÁÃµÁP$)À
üÌgMÁÃÂÌ
³
¶ÍA·3Ä üÌ<ÁVÂ`Ì
³
#
Ì5Ý Î$ÁV´Gµ¶`½ ·3¹
Ó
´\X)µWÍÎ)¶ÁÃµÁP$$À
Ï
±iÐ
·3Ä
Ó
´\X)µWÍæå

 ÎAÌ)ÌZ²´M¶
¼
ÇGÁÃé`$ËiüÌ<ÁVÂ`Ì
³
¶Ù½¯À
ü¶
³
µÍæåﬁÄ
±ih
ÎAÌ)ÌZb´
#
Ì5Ý
¼
Õ
âÃâÓ
´3X$µ&½¯À
ÞÞ`Þ
±
ÄPÚ
[
´<Ì$µ ÎAÌ)ÌZb´¶ ]p ÇGÁfé$À
°
»5¾IÆ
±
ÚPÅP»
±[
´<Ì'µ ÎAÌ$ÌZ²´M¶
¼
üÌgMÁÃÂÌ
³
¶Í ¾&Å
­
üÌg<ÁVÂ`Ì
³
#
Ì5Ý Î)ÁÃ´Gµ¶À
ÎAÌ$ÌZ²´M¶Í ¾&Å
­
ÎAÌ$ÌZ²´
#
Ì5Ý Î$ÁV´)µ¶¯½ ·3¹
Ï
±iÐ
·3Ä
¿l¾9»wüﬁ·3Ä	ü1Ìg<ÁVÂ`Ì
³
¶ ü1Ì$´\X)ä+¾N¾
°
[
´<Ì$µ üÌg<ÁVÂ`Ì
³
¶ ]p ÇGÁfé
¼
üÌg<ÁVÂ`Ì
³
¶
¼
ü½¯ËMüëËüÌg<ÁVÂ`Ì
³
¶
¼+áTâÃâ
üûÔ Õ5½½¯À
±
ÄÚä3¾I¾
°
À
¿l¾9»wÎR·3ÄÎAÌ$ÌZ²´M¶ üÌ)´\X$1ä3¾N¾
°
[
´<Ì$µ ÎAÌ$ÌZ²´M¶ ]p ÇGÁÃé`
¼
ÎAÌ$ÌZ²´M¶
¼
Î¸½¯ËiÎË<üÌ<ÁÃÂÌ
³
¶
¼:áãâfâ
Î¸×
ý
½½¯À
±
ÄÚä3¾I¾
°
À
±
ÄPÚ
[
´<Ì$µ ÎAÌ)ÌZb´¶`À
r`èîïèàåð
=
ýf9îQçMù
ö
çÝ8Þáoå$íå$íãïîèàácÞàß"ðtÞîñâîícõ8çÞàßçbrå$èàåG4{ÝâDæ"èàîì"íãçð^ý
hMg
°
»U¾NÆ
±
ÚÅI»
±j[
´<Ì$µ YQ)´ó

´Gµ ÎAÌ$ÌZ²´M¶
¼
ü¶
³
µ ÍA·+Ä ÎAÌ$ÌZ²´
#
Ì5Ý Î$ÁV´GµÀ
Ó
Ì$¶µ ÍA·+Ä6¾9Å
­

Ì'µMÌ
³
À
ü1Ìg<ÁVÂ`Ì
³
¶ÍA·+Ä üÌg<ÁVÂ`Ì
³
#
Ì5Ý Î)ÁÃ´Gµﬃ½"·+¹
Ï
±GÐ
·3Ä
Þ`ÞÞ
±
ÄÚ
[
´MÌ'µ Y"G´8

´)µ  ÎAÌ)ÌZb´¶`À
°
»U¾NÆ
±
ÚÅI»
±j[
´<Ì$µ

Ì)ê9)´

´)µ  ÎAÌ)ÌZ²´M¶
¼
ü¶
³
µ ÍA·3Ä ÎAÌ)ÌZ²´
#
Ì5Ý Î)ÁÃ´GµÀ
Ó
Ì$¶µ ÍA·3Ä6¾&Å
­

Ì'µMÌ
³
À
ÇiÁfé Õ$Ë9ÇiÁfé
ý
Ë9ÇiÁfé MË9ÇiÁfé ÍA·3Ä

Ì'µMÌ
³
À
ü1Ìg<ÁVÂ`Ì
³
¶ ÍA·3Ä ü1Ìg<ÁVÂ`Ì
³
#
Ì5Ý Î$ÁV´Gµ¶`½y·3¹
Ï
±GÐ
·3Ä
Þ`ÞÞ
±
ÄÚ
[
´MÌ'µ

Ì$êG´

´Gµ ÎAÌ$ÌZ²´M¶À
°
»U¾NÆ
±
ÚÅI»
±j[
´<Ì$µ ÎAÌ)ÌZb´¶ ]p ÇGÁÃé`
¼
ü¶
³
µ Í ¾9Å
­
ÎAÌ$ÌZ²´
#
Ì5Ý Î$ÁV´GµÀ
ÇiÁfé ÍA·+Ä Î)¶ÁfµÁ	)$À
ü1Ìg<ÁVÂ`Ì
³
¶ÍA·+Ä üÌg<ÁVÂ`Ì
³
#
Ì5Ý Î)ÁÃ´Gµ¶`½A·+¹
Ó
´\X$µ }ÍÎG¶ÁÃµÁP$)À
Ó
Ì)¶µ Í

Ì'µMÌ
³
À
Ï
±GÐ
·3Ä
Ó
´\X$µ }Íæå

M ÎAÌ$ÌZ²´M¶
¼
ÇiÁfé$ËiüÌgMÁÃÂÌ
³
¶¯½ÙÀ
ü¶
³
µÍæåﬁÄ
±ﬁh
ÎAÌ$ÌZ²´
#
Ì5Ý
¼
Õ
âfâÓ
´\X)µ9½ÙÀ
Ó
Ì)¶µÍæå
á
À
·3¿"ÇGÁfé
è
¾NÚ
ý
å
á­k±
Ä
[
´<Ì'µ YQ)´8

´Gµ ÎAÌ$ÌZ²´M¶
¼
ü¶
³
µ`Ë
Ó
Ì$¶µ`Ë<üÌ<ÁÃÂÌ
³
¶
¼
ÇGÁÃé`5×
ý
½½¯À
±
ÄPÚ6·+¿À
¿l¾»ﬃÑy·+Ä
¼
ÇGÁÃé`l 
ý
½×"
âfâ¸¼
ÇGÁfébÔçÕU½×
ý
ä+¾N¾
°
¿l¾9»·+Ä
¼
ÇGÁÃé`l  ÕÔóÑ½×
âfâAÛ
ÁV´
¼
ÑÙË&ÇGÁÃé`bÔçÕÔÑ½"ä3¾N¾
°
¿l¾»
V
·3Ä
¼
ÇGÁÃé`bÔÑÔmG½×
ý{âfâAÛ
ÁV´
¼
MË&ÇiÁfébÔçÕÔ/Ñ1Ôi½"ä3¾N¾
°
[
´<Ì'µ

Ì$êG´

´Gµ ÎAÌ$ÌZ²´M¶
¼
ü¶
³
µ`Ë
Ó
Ì$¶µ`Ë&ÇGÁÃé`Ô ÕbÔóÑÔãÔ
V
Ë
V
ËMË<ÑÙËMü1Ìg<ÁVÂ`Ì
³
¶Ù½¯À
±
ÄPÚä+¾N¾
°
À
±
ÄÚ6ä3¾N¾
°
À
±
ÄPÚ6ä+¾N¾
°
À
±
ÄÚ
[
´MÌ'µ ÎAÌ$ÌZ²´M¶ ]p ÇGÁÃé`)À
rpèàîïèàåð
=
ý
=
îQçMù
ö
çÝ8Þáoå$íå$íãïîèàácÞàß"ðÞî]ïçÝçMèàå1Þçæjå$è åG4]Ýâ.î÷håZïácõ8çÝ\âáãøMç$ý
h<
¿lÅPÄÆ
­
·3¾&Ä
Ó
Ì)¶µ Ñn´8<Yß
¼
]<µ ÇiÁfé$ËMØ<ÁV¶ ÇiÁfé Í

Ì'µMÌ
³
À
]<µ Ñn´ó<YßFËMØ<ÁV¶
Ó
Ì$¶µÍÑn´)µ!X)È½ »
±G­
ÅP»5ÄßÑn´Gµ!X)Q·3¹
Ï
±iÐ
·3Ä
·+¿n]<µ ÇGÁféﬃåﬁØ<ÁV¶ ÇGÁfé
­k±
Ä
»
±)­
ÅI»UÄo]<µ Ñn´8<`ßFÀ
±
ä+¹
±
»
±)­
ÅI»UÄÈØ<ÁÃ¶
Ó
Ì)¶µÀ
±
ÄÚ·3¿À
±
ÄPÚ
Ó
Ì$¶µ Ñn´8MYßFÀ
°
»5¾IÆ
±
ÚPÅP»
±[
´<Ì'µ YQ)´8

´)µ  ÎAÌ)ÌZ²´M¶
¼
ü¶
³
µ ÍA·3Ä ÎAÌ)ÌZb´
#
Ì5Ý Î)ÁÃ´Gµ`À
Ó
Ì)¶µ ÍA·3Ä6¾&Å
­

Ì'µÌ
³
À
üÌgMÁÃÂÌ
³
¶ÍA·3Ä üÌ<ÁVÂ`Ì
³
#
Ì5Ý Î$ÁV´Gµ½"·3¹
Ï
±iÐ
·3Ä
¿l¾9»wÑQ·3ÄÕ
âÃâ
üÌg<ÁVÂ`Ì
³
¶
Ó
Ì$¶µQä3¾N¾
°
¿l¾»pb·3ÄÕ
âÃâ
Ñ"ä+¾N¾
°
Ó
Ì$¶µÍå
Ó
Ì$¶µ  Õ)À
ü¶
³
µ
¼3Ó
Ì$¶µ¯½Íå
¼
YQG´8

´Gµ FË
¼
üÌ<ÁVÂ`Ì
³
¶
¼
Ñ½¯
#
ÂÂY¶¶Ë<üÌgMÁÃÂÌ
³
¶
¼
G½Ù
#
Â`ÂY¶¶Ë<ÄFÅPä+änËÄFÅä3äl½½ÙÀ
±
ÄPÚä+¾N¾
°
À
±
ÄÚä3¾I¾
°
À
±
ÄPÚ
[
´<Ì$µ YQ)´ó

´Gµ ÎAÌ$ÌZ²´M¶À
°
»5¾IÆ
±
ÚPÅP»
±[
´<Ì'µ

Ì$êG´

´Gµ ÎAÌ$ÌZ²´M¶
¼
ü¶
³
µ ÍA·+Ä ÎAÌ$ÌZ²´
#
Ì5Ý Î$ÁV´Gµ`À
Ó
Ì)¶µ ÍA·+Ä6¾9Å
­

Ì$µMÌ
³
À
ÇGÁÃé` Õ)Ë9ÇGÁÃé`
ý
Ë&ÇGÁÃé` Ë&ÇGÁÃé` ãÍA·+Ä

Ì$µMÌ
³
À
üÌgMÁÃÂÌ
³
¶ ÍA·+Ä üÌ<ÁÃÂÌ
³
#
Ì5Ý Î$ÁV´)µ¶`½A·+¹
Ï
±iÐ
·3Ä
¿l¾9»wÑQ·3ÄÕ
âÃâ
üÌg<ÁVÂ`Ì
³
¶
¼
ÇiÁfé Õ5½Ù
Ó
Ì$¶µQä+¾N¾
°
¿l¾»pb·3ÄÕ
âÃâÓ
Ì$¶µ Ñn´8MYß
¼
ÇGÁÃé` Õ$Ë&ÇiÁfé
ý
Ë<ÑÙËüÌg<ÁVÂ`Ì
³
¶
¼
ÇiÁfé
ý
½Ù
Ó
Ì$¶µ¯½yä3¾N¾
°
¿l¾9»
V
·3ÄÕ
âfâÓ
Ì$¶µ Ñn´8<`ß
¼
ÇGÁÃé`
ý
Ë9ÇGÁÃé` MËË<üÌgMÁÃÂÌ
³
¶
¼
ÇGÁfé i½¯
Ó
Ì$¶µ¯½yä+¾N¾
°
¿l¾»
Ó
·+ÄÕ
âfâÓ
Ì$¶µ Ñn´8<`ß
¼
ÇGÁÃé` MË9ÇGÁÃé` Ë
V
ËMüÌ<ÁVÂ`Ì
³
¶
¼
ÇGÁÃé` <½¯
Ó
Ì)¶µÙ½ ä+¾N¾
°
Ó
Ì$¶µÍæå
Ó
Ì$¶µ ÖÕ)À
ü¶
³
µ
¼3Ó
Ì)¶µÙ½1Íå
¼9
Ì)ê9)´

´)µ FË
¼
üÌ<ÁÃÂÌ
³
¶
¼
ÇGÁÃé` ÕU½
¼
Ñ½¯
#
Â`Â`¶¶`Ë<ü1Ìg<ÁVÂ`Ì
³
¶
¼
ÇGÁÃé`
ý
½
¼
G½Ù
#
Â`Â`¶¶`Ë
üÌ<ÁÃÂÌ
³
¶
¼
ÇGÁÃé` i½
¼/V
½¯
#
Â`Â`¶¶`Ë<ü1Ìg<ÁVÂ`Ì
³
¶
¼
ÇGÁÃé` i½
¼+Ó
½Ù
#
Â`ÂY¶¶Ù½½ÙÀ
±
ÄPÚ6ä+¾N¾
°
À
±
ÄÚ6ä3¾N¾
°
À
±
ÄPÚä+¾N¾
°
À
±
ÄÚä3¾I¾
°
À
±
ÄPÚ
[
´<Ì$µ

Ì)ê9)´

´)µ  ÎAÌ)ÌZb´¶`À
rpèàîïèàåð
=
ýf9îwQçMù
ö
çÝóÞáoå$íå$íãïîèàácÞàß"ðkâDÞî]ïçÝçMè å1Þçìî8ÝëQûKäMçÝóÞçMèçMë åÝëôäå$èìî8ÝﬁûKäMçÝóÞçMèçMë§æjå$èàå$÷+û
q@Ýâý
hiö
ﬁýáoðkáãíoå$èícüéèàå$ëjáãäå$íãâZî÷.ë"áVñçMèçÝ8ÞbâáãøMçMâZäåÝ¢ìçñïçÝçMè å1ÞçMë áoÝæjå$è å$íãíãçMí`ê;ácÞàß çå$äß­î$ÞàßçMè7Þî
âàî8ðkçßë"çMïèçMç}09êDácÞàßôå$æ"æjèîæ"èáoå1ÞçßâüÝäßèî8Ýáãøå1Þáãî8ÝI2 ý
ð)å$âçMë^î8Ý{ÞàßçMâç?îì"âàçMèõ$å1Þáãî8Ý"âMéjå7âÞèàå$áãï8ßóÞ÷îèêå$èë^æjå$è å$íãíãçMíãáãøMçMëôå$íãïîèácÞàß"ð Þîbâîícõ8ç?Þàß"çrå$èàåG4{Ýâ
æ"èîìjíãçðáãâæ"èçMâçÝóÞçMëZáoÝ\r`èîïèàåð = ýúhﬁýÜÝ7Þàßáãâå$íãïîèácÞàß"ðOé3å$íãíÞàßçëjáVñ&çMèçÝóÞâáãøMçMâî÷&èàå$ë"áãäå$íãâŁåÝë
Þ`ÞÞ
°
»5º
Ð9è
º\ÇGÁV´\X
³

#
¶¶ÁqX)´M´Gµ
¼
üÌ<ÁÃÂÌ
³
#
Ì5Ý Î$ÁV´)µÙ½¯À
Þ`ÞÞ
°
»5¾IÆ
±
ÚPÅP»
±[
´<Ì'µ ÎAÌ$ÌZ²´M¶
¼
üÌgMÁÃÂÌ
³
¶Í ¾&Å
­
üÌg<ÁVÂ`Ì
³
#
Ì5Ý Î)ÁÃ´Gµ¶À
ÎAÌ$ÌZ²´M¶Í ¾&Å
­
ÎAÌ$ÌZ²´
#
Ì5Ý Î$ÁV´)µ¶¯½ ·3¹
Ï
±iÐ
·3Ä
°
»Uº
Ð&è
º{ÎAÌ)Ì
³f³

³
ÁÃéÌ$ê
³
 ÇGìi<´MÂ`$À
°
»Uº
Ð&è
º{ÎAÌ)Ì
³f³

³
ÁÃéÌ$ê
³

Ó
GGÉFÀ
¿l¾9»wüﬁ·3Ä	ü1Ìg<ÁVÂ`Ì
³
¶ ü1Ì$´\X)ä+¾N¾
°
[
´<Ì$µ üÌg<ÁVÂ`Ì
³
¶ ]p ÇGÁfé
¼
üÌg<ÁVÂ`Ì
³
¶
¼
ü½¯ËMüëËüÌg<ÁVÂ`Ì
³
¶
¼+áTâÃâ
üûÔ Õ5½½¯À
±
ÄÚä3¾I¾
°
À
°
»Uº
Ð&è
º{ÎAÌ)Ì
³f³

³
ÁÃéÌ$ê
³

Ó
GGÉFÀ
¿l¾9»wÎR·3ÄÎAÌ$ÌZ²´M¶ üÌ)´\X$1ä3¾N¾
°
[
´<Ì$µ ÎAÌ$ÌZ²´M¶ ]p ÇGÁÃé`
¼
ÎAÌ$ÌZ²´M¶
¼
Î¸½¯ËiÎË<üÌ<ÁÃÂÌ
³
¶
¼:áãâfâ
Î¸×
ý
½½¯À
±
ÄÚä3¾I¾
°
À
±
ÄPÚ
[
´<Ì$µ ÎAÌ)ÌZb´¶`À
rpèîïèàåð
=
ýúh&îﬁÞèàå$áãï8ßóÞ÷ îèê)å$èàëôæjå$èàå$íãíãçMíãáãøMçMë§å$íãïîèácÞàß"ð Þîkâîícõ8çÞàßç²rå$èàåG4]ÝâDæ"èîì"íãçðOý
æjå$èàåG4{Ýâå$èçZïçÝçMèàå1ÞçMëáoÝ§æjå$èàå$íãíãçMíêDácÞàß§çå$äßSî$ÞàßçMèý
^
çÝçMèàå1Þáãî8ÝSåÝëçõå$í
ö
å1Þáãî8Ýî÷`èàå$ëjáãäå$íãâ
áãâWâüQÝäßèî8ÝáãøMçMëìóüðñåiuﬁáoÝï6x;å$ëjáãäå$í ï>èèàåü rhîáoÝ8ÞçMèbå^âáoÝ"ïíãçûå$ââáãï8Ý"ðñçÝ8ÞÞüﬁæç0 åÝ"ëSìóüå^÷ çê
ÞèácõQáoå$íä ß"åÝ"ïçMâßÞî
^
çÝçMèàå1Þç x>å$ë"áãäå$íãâ c?÷ QáãøMç$2 ý
¬
ââàçÝ8Þáoå$íãícüéÞàßáãâßáãâßÞàßçZå$íãïîèácÞàß"ðÂæ"èçMâçÝóÞçMë
áoÝOðñîâÞ.î÷Þàß"çîèáãïáoÝ"å$íﬃâàîí
ö
Þáãî8Ýâ{0 åÝ"ëOî
ö
è.îgê;Ý
ë
¦²¦Iâîí
ö
Þáãî8Ýâ2ŁÞîZÞàßç{å$íãáãâ ß"åÝOæ"èàîì"íãçðkâMý
ï>ícÞàßî
ö
ï8ßÞàßáãâå$íãïîèácÞàß"ðAçòQçMä
ö
ÞçMâå$âå>èçå$âî8Ýjå$ì"íãçÝ
ö
ð7ìçMèî÷jæjå$èàå$íãíãçMíﬁÞàßèçå$ë"âéÞàßç`æ@å$èàå$íãíãçMí
âæçMçMë
ö
æZácÞŁäåÝküQáãçMíãëñáãâ)ÝçMïíãáãïáãì"íãç$éìçMäå
ö
âç;ðkîâÞî÷ÞàßçDäMî8ðkæ
ö
Þàå1Þáãî8Ýñî3äMä
ö
èâpáoÝkÞàßçDïçÝçMè å1Þáãî8Ý
î÷&ÞàßçDæ@å$èàåG4]Ýâî÷Þàß"ç.íoå$èïçMâÞ)âáãøMç$ý."îèŁçòåðñæ"íãç$é3þhå$ì"íãç
=
ýse;ïácõ8çMâŁÞàßçDÝ
ö
ð7ìçMèâî÷èàå$ë"áãäå$íãâ)åÝë
æjå$èàåG4{Ýâ`áoÝñÞàßç>ïçÝçMèàå1Þáãî8Ýúî÷æjå$è åG4]Ýâ
ö
ækÞîbâáãøMçbgGöQýx;å$ëjáãäå$íãâ)ð]åiuç
ö
æñî8Ýícü ﬁýú&eßæçMèäMçÝóÞŁî÷
Þàßç;Þî$Þàå$íÝ
ö
ð7ìçMèpî÷ﬃðñîíãçMä
ö
íãçMâ)ïçÝçMèàå1ÞçMëR0 åÝë]Þàßáãâ)æçMèäMçÝóÞàå$ïç>ëjçMäMèçå$âçMâå$âŁÞàßç;æjèîì"íãçðFâáãøMç
áoÝäMèçå$âàçMâ2 ýrå$èàåG4]Ýâ`î÷Þàßç.íoå$èïçMâÞ)âáãøMç>ðñåiuç
ö
æ
=
æçMèäMçÝóÞ`î÷&ÞàßçÞî$Þàå$íÝ
ö
ðìçMèî÷ﬃðñîíãçMä
ö
íãçMâ
ïçÝçMèàå1ÞçMë[0 åÝëEÞàßáãâ]æ&çMèàäMçÝ8Þàå$ïç§áoÝäMèçå$âàçMâ{å$â]Þàßç æ"èîì"íãçðÎâáãøMç\áoÝ"äMèçå$âçMâ2 ýÆþ;ßçMèçM÷ îèç$éÞàßç
ðñåòáoð
ö
ðFæ&îâàâáãì"íãç?âæçMçMë
ö
æú÷ îèïçÝçMèàå1ÞáoÝïkæ@å$èàåG4]Ýâ
ö
æúÞîZâáãøMç{gGö
ö
âáoÝï7Þàßç?âÞèàå$áãï8ßóÞ÷ îèê)å$èàë
æjå$èàå$íãíãçMíãáãøMçMëå$íãïîèácÞàß"ð áãâe
£

ûK÷ îíãëéßèçMï8å$èë"íãçMââôî÷WÞàßç Ý
ö
ð7ìçMè{î÷æ"èàî3äMçMââàîèâ^Þàß"å1Þôå$èç
ö
âçMëý
rå$èàå$íãíãçMí"æçMè÷ îèàðñåÝ"äMçpáãâhë"çMæçÝë"çÝóÞî8Ýbç5ñçMäÞácõ8ç.æjå$è å$íãíãçMíãáãøå1Þáãî8Ýkî÷"Þàß"çŁïçÝ"çMèàå1Þáãî8ÝZî÷"Þàß"çŁíoå$èàïçMâÞ
hM
üÌ<ÁÃÂÌ
³
¶ ÎAÌ)ÌZb´¶
ÇiÁfé

Mwê9 ØI)µÌ
³

Mﬃê ØI)µÌ
³
á
Õ Õ  
Õ Õ
ý
Õ Õ
ý
Õ  Õ
ý

ý
 Õ 
  
ý


ﬃ
Õﬂ 
ﬃ
 Õ"ﬂ    Õ
ﬂ   ﬂ 
ý$ý
ﬃ ﬃ
 Õ
ý
Õ
ﬃ

á

ý
Õ$Õ iﬂ i ﬂ
Õ
á

á
ﬂ
ﬃ ﬃ)á
ﬂ  Õﬀ
á
Õ)Õ Õ$Ë
ý

ﬃ ý
ËÃÕ$Õ
ﬃ
Õﬀ  
á

Õ
ý
MË
á
ﬁﬂ <ËÃÕ"ﬂ  ﬁﬁ  
Õﬀ  
ﬃ$áGý
Õ$Ë ﬁﬁ
Õ   Õ)Ë
ﬃ

ﬃ
MË 
ý

Õ"   9Ë  rﬂ ﬂiË iﬂ<Õ
Õﬀ   Õ
á
Ë i Õ
ﬃ
Ë
á

á
Õﬂ  
ý
9Ë
ﬃ
 
ý
Ë 
ý

Õ
ﬃ
  
á
Ë 
ý
 Õ
á
MË  \ﬂ
Õﬀ   Õ!
ﬃ
Ë
ý ﬃ

ý
<Õ$ËsﬂÕ
ý$á
    Ë Õ Õ
ﬃ
Ë
á

á
ý
Õ   MÕ
á
Ëtﬂ
ý
 Õ)Ë 
ýﬃ
Ësﬂ ﬂ
ý)ý
 
ý
Ë
ý
ﬂ
ﬃ
Ë i
ﬃ
Ë
ﬃ)á
ﬂiË ﬁ 
ý
   <ËsﬂMÕ)Ë 
ﬃ$á
Ë   MË
á
Õ
ý
   ÕË ﬁ
á
Ë
ý
i
ý
9Ë
áGý
MË
ý
 
þå$ì"íãç
=
ýse<î`
ö
ð7ì&çMè)î÷hèàå$ë"áãäå$íãâ;î÷âàáãøMç{bÞî6e)gZåÝ"ëôÝ
ö
ðìçMè)î÷hæjå$èàåG4]Ý"âî÷âàáãøMç\eÞî gGöQý
h =
âáãøMçMë\æjå$èàåG4]ÝâéåÝ"ëOácÞDáãâ;Ý"î$ÞêŁîèÞàßóê;ßáãíãçÞîkæjå$èàå$íãíãçMíãáãøMçÞàßçßïçÝçMèàå1Þáãî8Ý\î÷èàå$ë"áãäå$íãâMý
j-,/.,vu bR08
6IR 52503~ }M8
ï?Ýßç54ñäMáãçÝóÞæjå$è å$íãíãçMíãáãøMçMë7å$íãïîèácÞàßjð Þî;âîícõ8çÞàßçrhå$è åG4]Ýâæjèîì"íãçðáãâæ"èçMâçÝóÞçMëWáoÝ{rpèîïèàåð = ý ª ý
þDßç7äMî8ðkæjíãçÞçbÞçòﬁÞî÷pÞàßçbæ"èîïèàåð¾áãâßïácõ8çÝáoÝï>æ"æçÝë"áPòð;ýfg3ýfg3ý7ÜÝ\Þàßáãâå$íãïîèàácÞàß"ð^éﬃèàå$ëjáãäå$íãâ
°
»U¾NÆ
±
ÚPÅP»
±[
´MÌ'µ ÎAÌ$ÌZ²´M¶
¼
üÌg<ÁVÂ`Ì
³
¶}Í ¾&Å
­
üÌ<ÁVÂ`Ì
³
#
Ì5Ý Î$ÁV´Gµ¶À
ÎAÌ$ÌZ²´M¶Í ¾&Å
­
ÎAÌ)ÌZb´
#
Ì5Ý Î)ÁÃ´Gµ¶¯½ ·3¹
Ï
±iÐ
·+Ä
¿l¾9»wüﬁ·3Ä	üÌ<ÁVÂ`Ì
³
¶ üÌ)´\X$ä3¾I¾
°
[
´<Ì$µ üÌ<ÁVÂ`Ì
³
¶ ]p ÇiÁfé
¼
ü1Ìg<ÁVÂ`Ì
³
¶
¼
ü½ÙËMüëËMü1Ìg<ÁVÂ`Ì
³
¶
¼+áTâfâ
ü Ô Õ5½½ÙÀ
±
ÄÚ6ä3¾N¾
°
À
°
»Uº
Ð9è
º{ÎAÌ)Ì
³f³

³
ÁféÌ$ê
³

Ó
i)É
¼

 ØÌgM¶å;
ý
Ë<ÎAÌ'µµ´\å;]´ ~Ì$´ó9½¯À
¿l¾9»wÎR·3Ä	»
±iw9±
»U¹
±
ÎAÌ$ÌZ²´M¶ ü1Ì$´\X)1ä3¾I¾
°
[
´<Ì$µ ÎAÌ)ÌZb´¶ ]p ÇGÁÃé`
¼
ÎAÌ$ÌZ²´M¶
¼
Î¸½¯ËiÎË<üÌgMÁÃÂÌ
³
¶
¼:á{âÃâ
ÎQ×
ý
½½¯À
±
ÄÚ6ä3¾N¾
°
À
±
ÄPÚ
[
´<Ì'µ ÎAÌ$ÌZ²´M¶À
r`èîïèàåð
=
ý
ª
î
¬
4ñäMáãçÝóÞDæjå$è å$íãíãçMíãáãøMçMë å$íãïîèácÞàßjðtÞîkâàîícõ8çÞàßçbrå$èàåG4]Ý"âDæ"èîìjíãçð^ý
å$èç^ïçÝçMè å1ÞçMëiìçM÷îèçúæjå$è åG4]ÝâZå$èç^ïçÝçMèàå1ÞçMëﬃýrå$èàåG4]Ý"âkå$èç^ïçÝçMèàå1ÞçMëiáoÝ­èàçõ8çMèâç^îèë"çMèZî÷
âáãøMç$é
ö
âáoÝïúÞêŁî\æjå$èàå$íãíãçMíÞàßèàçå$ë"âßêDácÞàß§ácÞçMèàå1Þáãî8Ý"â7å$ââàáãï8ÝçMëÞî^Þàßèàçå$ë"â
ö
âáoÝ"ïúÞàßç}cßÝ v>çð]åÝë
æjå1ÞÞçMèàÝý QáoÝäMçúÞàßçOÝ
ö
ð7ìçMè7î÷>æjå$èàåG4{Ýâkî÷?å§ïácõ8çÝiâáãøMçOáoÝ"äMèçå$âçMâkê;ácÞàß âáãøMç$éèçõ8çMèâç^îèàë"çMè
ßçMíãæ"â7íãî8å$ë­ìjå$íoåÝäMáoÝï ì3üSâä ßçMë
ö
íãáoÝï íoå$èïç]äMî8ðñæ
ö
Þàå1Þáãî8Ýâ7ìçM÷îèàçñâàð]å$íãípäMî8ðkæ
ö
Þàå1Þáãî8ÝâMýRQáoÝäMç
ÞàßçMèçkå$èàçkðkîèçbæjå$èàåG4{Ýâ?î÷pÞàßçZíoå$èàïçMâÞWâáãøMçZÞàßjåÝå$íãíhÞàßçZî$ÞàßçMèæjå$è åG4]ÝâßäMî8ð7ì"áoÝçMëéÞàß"çMèçZáãâ
ÝîbìçÝç5q"Þ)Þîkß"åõﬁáoÝïkðñîèç;Þàß"åÝ{ÞKê)îkæjå$èàå$íãíãçMíÞàß"èçå$ë"â.å1ÞÞàßçßî
ö
ÞçMèíãçõ8çMí9ýŁþîZæjèîõQáãë"ç?ç5ñ&çMäÞácõ8ç
æjå$èàå$íãíãçMíãáãâ ð^éjæjå$è åG4]Ýâî÷ÞàßçßâàåðñçßâáãøMçWð
ö
âÞìçßïçÝçMèàå1ÞçMë áoÝ^æjå$èàå$íãíãçMí9ý
þDß"çæjå$èàå$íãíãçMíãáãøMçMë§å$íãïîèácÞàß"ð²ÞîkïçÝçMè å1ÞçWÞàßçWæjå$èàåG4]ÝâDî÷håñïácõ8çÝôâàáãøMçWáãâDæjèçMâçÝóÞçMëôáoÝr`èî1û
ïèàåð
=
ýse$ﬁýþDßçâçMù
ö
çÝ8Þáoå$íå$íãïîèácÞàßjð¾áãâ>æ@å$èàå$íãíãçMíãáãøMçMëáoÝ\ÞàßèçMç7æ"íoå$äMçMâUî{0 á32;ìî8ÝëQûKäMçÝóÞçMèçMëåÝë
äå$èìî8ÝﬁûKäMçÝóÞçMèçMë^æjå$èàåG4{Ýâå$èç?ïçÝçMèàå1ÞçMë^áoÝ{æjå$èàå$íãíãçMíêDácÞàß{çå$äß^î$ÞàßçMèMé0 áãá32`Þàßç>î
ö
ÞçMè)ÞKê)îZíãîﬁîæ"â
î÷hÞàßçWÞàßèçMçÝ"çMâÞçMëôíãîﬁîæ"â;Þàß"å1Þ;ïçÝçMè å1Þçäå$èìî8ÝﬁûKäMçÝóÞçMèçMë§æjå$èàåG4{ÝâDå$èç7æjå$èàå$íãíãçMíãáãøMçMëéåÝë0 áãáãá32
ÞàßçWå$íãïîèàácÞàß"ðÞîkïçÝ"çMèàå1ÞçWìî8ÝëQûKäMçÝóÞçMèçMë\æjå$èàåG4]Ýâáãâ;æjå$èàå$íãíãçMíãáãøMçMëé@êDácÞàßúÞàßçWâàåðkçÝ
ö
ð7ìçMèŁî÷
æjå$èàå$íãíãçMí.Þàßèçå$ë"âkå$âZÞàß"ç{æ@å$èàåG4]Ý­âáãøMç$ý­ÜÝ8ÞçMè÷ çMèçÝäMç^ìçÞêŁçMçÝ æjå$èàå$íãíãçMí)Þàßèçå$ëjâZáãâñåMõ8îáãë"çMëEìóü
æ"èçMäMî8ðñæ
ö
ÞáoÝïWÞàßçßÝ
ö
ðìçMè`î÷ìî8ÝëQûKäMçÝóÞçMèçMë^åÝëúäå$èìî8ÝﬁûKäMçÝóÞçMèçMë^æjå$èàåG4]Ý"â)åÝ"ëñÞàßç?áoÝëjçò]áoÝ
xDçMâ
ö
ícÞî÷ŁÞàßç]äå$èìî8ÝﬁûKäMçÝ8ÞçMèàçMë æjå$è åG4]Ýâê;ácÞàßSçå$ä ß äMî8ð7ì"áoÝ"å1Þáãî8Ý î÷èàå$ë"áãäå$í`âáãøMçMâMýOþDßáãâWæ"èçû
äMî8ðkæ
ö
Þàå1Þáãî8Ý7ÞàåiuçMâpå;ÞáoÝ8üZåðkî
ö
Ý8Þhî÷"ÞáoðñçŁäMî8ðñæjå$èçMëÞî?Þàßçå$äÞ
ö
å$íïçÝçMèàå1Þáãî8Ýñî÷"Þàßç)æjå$è åG4]ÝâMý
þDß"çSæjå$èàå$íãíãçMíãáãøMçMëAå$íãïîèácÞàßjð ÞîEïçÝçMèàå1Þç¢ìî8ÝëQûKäMçÝóÞçMèçMë´æ@å$èàåG4]Ýâ\áãâ\æ"èàçMâçÝ8ÞçMë´áoÝ¥r`èî1û
hM
ÞÞ`Þ
­¯®F° ±
Ñn´8<ÁVÂY¶·3¹º<»5»Uº
®R¼

Ì$µMÌ
³
»UºMÄ
Ð&±|
Ë

Ì$µMÌ
³
»UºMÄ
Ð&±|
Ë

Ì$µMÌ
³
»UºMÄ
Ð&±|
½"¾&¿AÎG¶ÁÃµÁP$)À
ÞÞ`Þ
°
»U¾NÆ
±
ÚÅI»
±j[
´<Ì$µ ÎAÌ)ÌZb´¶ ]p ÇGÁÃé`
¼
ü¶
³
µ Í ¾9Å
­
ÎAÌ$ÌZ²´
#
Ì5Ý Î$ÁV´GµÀ
ÇiÁfé ÍA·+Ä Î)¶ÁfµÁ	)$À
ü1Ìg<ÁVÂ`Ì
³
¶ÍA·+Ä üÌg<ÁVÂ`Ì
³
#
Ì5Ý Î)ÁÃ´Gµ¶`½A·+¹

M YQ)´8

´Gµ  Í

Ì'µMÌ
³
À

M

Ì$êG´

´Gµ}Í

Ì'µMÌ
³
À

M ÎAÌ$ÌZ²´M¶ ÍÎG¶ÁÃµÁP$)À
Ê
ÁV¶µ ÍÑn´ó<ÁÃÂ`¶
¼¼
ÇGÁÃé`l 
ý
½×"
âfâ¸¼
ÇGÁÃé`bÔçÕU½×
ý
Ë
¼
ÇGÁÃé`l @G½×
âfâ¸¼
ÇGÁÃé`bÔçÕU½×
ý
Ë
áãâfâ¸¼
ÇGÁfébÔ ÕU½×G½¯À
Ï
±GÐ
·3Ä

)´)µ Y"G´8

´)µ 
¼
ÇGÁÃé`$Ë<ü1Ìg<ÁVÂ`Ì
³
¶
¼
ÇGÁÃé`U×
ý
½¯Ë

M YQG´8

´Gµ9½¯À

)´)µ

Ì$êG´

´Gµ
¼
ÇGÁÃé`)ËMüÌ<ÁÃÂÌ
³
¶`Ë
Ê
ÁV¶µ`Ë

M

Ì$êG´

´Gµ9½¯À

 ÎAÌ)ÌZ²´M¶Íå

M YQ)´8

´Gµj 

M

Ì)ê9)´

´)µ FÀ
ü¶
³
µÍæåﬁÄ
±ﬁh
ÎAÌ$ÌZ²´
#
Ì5Ý
¼
Õ
âfâ

M ÎAÌ$ÌZ²´M¶Ù½¯À
Ï
±iÐ
·3Ä
°
»Uº
Ð&è
º{ÎAÌ)Ì
³f³

³
ÁÃéÌ$ê
³
 ÇGìGM´MÂ`$À
·+¿yÇGÁÃé`
è
¾IÚ
ý
å
áﬃ­ﬀkP±
Ä
[
´<Ì$µ YQG´8

´Gµ  ÎAÌ$ÌZ²´M¶
¼
ü¶
³
µËMüÌgMÁÃÂÌ
³
¶
¼
ÇGÁfé5×
ý
½¯Ë

M ØMÌg¶å;ÇGÁÃé`5½ÙÀ
±
ÄÚ6·3¿À
°
»Uº
Ð&è
º{ÎAÌ)Ì
³f³

³
ÁÃéÌ$ê
³

Ó
iGÉFÀ
¿l¾9»wÑ"·3Ä
¼
ÇGÁfél 
ý
½×"
âÃâ¸¼
ÇGÁÃé`bÔûÕ5½×
ý
ä3¾N¾
°
°
»Uº
Ð&è
ºTÎAÌ$Ì
³Ã³

³
ÁÃéÌ)ê
³

Ó
i)ÉFÀ
¿l¾»pÁÃ´
¼
ÇiÁfél  ÕbÔóÑ½×
âÃâAÛ
ÁÃ´
¼
ÑÙË&ÇGÁÃé`bÔ ÕÔóÑ½"ä3¾I¾
°
¿l¾9»
V
·+Ä
¼
ÇiÁfébÔóÑÔmi½×
ý{âÃâAÛ
ÁÃ´
¼
Ë&ÇGÁÃé`bÔçÕÔÑÔmG½yä+¾N¾
°
[
´<Ì$µ

Ì)ê9)´

´Gµ  ÎAÌ)ÌZ²´M¶
¼
ü¶
³
µË

M YQ)´ó

´Gµj 
Ê
ÁÃ¶µ
¼
ÑÙËxË
V
½¯Ë
ÇGÁÃé`ÔûÕÔóÑÔãÔ
V
Ë
V
ËMË<ÑÙËMü1Ìg<ÁVÂ`Ì
³
¶Ù½¯À
±
ÄÚä3¾N¾
°
À
±
ÄPÚä+¾N¾
°
À
±
ÄÚ6ä3¾N¾
°
À
±
ÄPÚyÀ
±
ÄÚ
[
´MÌ'µ ÎAÌ$ÌZ²´M¶ ]p ÇGÁÃé`)À
rpèîïèàåð
=
ýse$&îrå$èàå$íãíãçMíãáãøMçMë§å$íãïîèácÞàß"ð ÞîkïçÝçMèàå1Þçæjå$èàåG4]Ý"âî÷håkïácõ8çÝOâáãøMç$ý
h<h
ïèàåð = ýse$ﬁý)þ;ßçßî
ö
ÞçMèDíãîﬁîæôáãâ;æjå$èàå$íãíãçMíãáãøMçMë êDácÞàß^ácÞçMè å1Þáãî8Ýâ>å$âàâáãï8ÝçMëOÞî]æjå$èàå$íãíãçMíÞàßèçå$ë"â
ö
âáoÝï
°
»5¾IÆ
±
ÚPÅP»
±[
´<Ì'µ YQ)´8

´)µ  ÎAÌ)ÌZ²´M¶
¼
ü¶
³
µ ÍA·3Ä ÎAÌ$ÌZ²´
#
Ì5Ý Î$ÁV´)µÀ
üÌgMÁÃÂÌ
³
¶ ÍA·3Ä üÌg<ÁVÂ`Ì
³
#
Ì5Ý Î)ÁÃ´GµÀ

M ØÌgM¶ÍA·3Ä Î)¶ÁfµÁ	) ½"·+¹
Ï
±iÐ
·3Ä
°
»Uº
Ð&è
º{ÎAÌ)Ì
³f³

³
ÁÃéÌ$ê
³

Ó
GGÉ
¼

M ØMÌg¶`ËiÎAÌ'µµ´\å;

Ý<Â
³
ÁVÂ½¯À
¿l¾9»wÑQ·3ÄÕ
âÃâ
üÌg<ÁVÂ`Ì
³
¶
Ó
Ì$¶µQä3¾N¾
°
Ú
±
Æ)ä3º<»
±
Y¸Ì)¶ÍAÆ$¾&ÄP¹
­
ºÄ
­

Ì$µMÌ
³
Íæå
¼
Ñ
þi¼
ÑÔçÕU½½×
ý
À
Ï
±iÐ
·+Ä
¿l¾9»lb·+ÄÕ
âÃâ
ÑQä3¾N¾
°
ü¶
³
µ
¼
YQÌ)¶y zG½1Íæå
¼
Y"G´8

´)µ FË
¼
üÌg<ÁVÂ`Ì
³
¶
¼
Ñ½Ù
#
Â`Â`¶¶`Ë<üÌ<ÁVÂ`Ì
³
¶
¼
i½¯
#
Â`Â`¶¶`ËMÄFÅä3äËMÄFÅPä+ä:½½¯À
±
ÄÚ6ä3¾N¾
°
À
±
ÄPÚyÀ
±
ÄÚä3¾I¾
°
À
±
ÄPÚ
[
´<Ì$µ YQ)´ó

´Gµ ÎAÌ$ÌZ²´M¶À
r`èîïèàåð
=
ýse<e<îrå$èàå$íãíãçMíãáãøMçMëå$íãïîèácÞàß"ð ÞîkïçÝçMèàå1Þçì&î8Ý"ëQûKäMçÝ8ÞçMèàçMëOæjå$èàåG4]Ý"âMý
Þàßç

üﬁäMíãáãä]æjå1ÞÞçMèàÝý^þDß"ç

üQäMíãáãäñæjå1ÞÞçMèàÝ çÝâ
ö
èçMâßÞàß"å1ÞÞàßçñäMî8ðñæ
ö
Þàå1Þáãî8ÝSæçMè÷ îèàðñçMëìóüSçå$äß
Þàßèçå$ëôáãâ;å$æ"æ"èàîMòáoðñå1ÞçMícüúçMù
ö
å$íﬃêDácÞàßî
ö
Þ.Þàß"çßîõ8çMèàßçå$ë î÷ÞàßçTcßÝ v?çðñåÝë^æjå1ÞÞçMè Ýý
j-,/.,+j j6{0|2`08w|`;6}f1|p`~KQ&}8~72|`
ðŁçMäå
ö
âç>Þàßç?ä
ö
èèàçÝ8Þ)èçMíãçå$âç?î÷Þàßç
^
ïþäMî8ðkæjáãíoå1Þáãî8Ý]âüﬁâÞçð ëjî3çMâ)Ýî$ÞäMîèèçMäÞícü{áoðkæ"íãçðñçÝ8Þ
ÝçMâÞçMë§æjå$è å$íãíãçMíãáãâàð¾î8Ý§ð
ö
ícÞáãæ"èîﬁäMçMââîèâMé&ê)çë"îúÝî$Þßß"åMõ8çbæjå$è å$íãíãçMíæçMè÷ îèàð]åÝäMçðñçå$â
ö
èçðñçÝ8Þâ
÷ îèÞàßçæjå$è å$íãíãçMíãáãøMçMë å$íãïîèácÞàßjðÞîkâîícõ8çWÞàßç²rå$èàåG4]Ý"â.æ"èîì"íãçðOý
ªSç7äåÝôïácõ8ç7âî8ðñçáoÝë"áãäå1Þáãî8Ý î÷hæçMè÷îè ðñåÝäMçßæîââáãìjáãíãácÞáãçMâ>ì3ü^äMî8ðkæ
ö
ÞáoÝïZÞàßçïèàåÝ
ö
íoå$èácÞKü
î÷.Þàß"ç]æjå$è å$íãíãçMíãáãâàð çòQæjèçMââçMë­ì3üSÞàßç^å$íãïîèácÞàß"ðOýE."îèZïçÝçMèàå1Þáãî8Ý­î÷;æjå$èàåG4]Ýâ
ö
æ¢Þî§âáãøMçgGöQé
ïçÝçMèàå1Þáãî8ÝOî÷ﬃÞàßçßíoå$èïçMâÞ.âáãøMçMë^æjå$èàåG4]Ýúáãââàæ"íãácÞáoÝ8Þî}i7æjå$èàå$íãíãçMíﬃÞàßèçå$ë"âMýþDß"ç>íoå$èàïçMâÞDÝ
ö
ðìçMè
î÷)æjå$èàåG4]Ý"âïçÝçMèàå1ÞçMë ìóüSåÝóü§î8Ý"çkî÷ŁÞàßçMâçZÞàßèàçå$ë"âWáãâT
=
3éfi<ﬁépê;ßáãä ßSáãâå$æ"æ"èàîMòáoðñå1ÞçMícüEﬁýfg
æçMèäMçÝóÞ?î÷pÞàßçÞî$Þàå$ípÝ
ö
ðìçMè;î÷pæjå$èàåG4{Ýâ?ïçÝçMèàå1ÞçMëýWþ;ßçMèçM÷ îèç$éÞàßç7âæçMçMë
ö
æ ÷îèßïçÝçMè å1ÞáoÝï
æjå$èàåG4{Ýâ
ö
æñÞîWâáãøMçbgGö
ö
âáoÝïÞàß"ç.ç54ñäMáãçÝóÞ)æ@å$èàå$íãíãçMíãáãøMçMë^å$íãïîèácÞàß"ð äMî
ö
íãë{ì&ç
ö
ækÞîã&eûK÷îíãëý`þDßáãâ
äMî8ðkæ@å$èçMâbÞîåðñåòáoð
ö
ð æîââáãìjíãç{âàæ&çMçMë
ö
æ î÷{e
£

ûK÷ îíãë ÷îèbÞàßçúâÞè å$áãï8ß8Þ÷ îèêå$èëiæjå$èàå$íãíãçMíãáãøMçMë
å$íãïîèácÞàß"ðOý
.
ö
èÞàßçMèpáoÝ"ë"áãäå1Þáãî8Ýñî÷&ÞàßçDíãásuçMíãáoßî3îﬁë{î÷&ïîﬁîﬁëñæjå$èàå$íãíãçMí@æçMè÷îè ðñåÝäMç)áãâpïácõ8çÝ{ì3ü7æjèçMíãáoðkáoÝ"å$èü
çòæ&çMèàáoðkçÝóÞâê;ßáãäßOâàßîgê´Þàßjå1Þ.ÞàßçWæ@å$èàå$íãíãçMíæ"èàîïèàåðtçòçMä
ö
ÞçMâ?áoÝâáãï8ÝáVq@äåÝ8ÞícüOâíãîgêŁçMè>Þàß"åÝOÞàßç
âçMù
ö
çÝóÞáoå$í.æ"èîïèàåð î8Ýiå§âáoÝïíãç^æ"èàî3äMçMââàîèMýﬁ."îèñïçÝçMè å1Þáãî8Ýiî÷>æjå$èàåG4]Ýâ
ö
æ­ÞîSâáãøMçßgGöQé)Þàßç
h ª
çòçMä
ö
Þáãî8Ý^Þáoðñç>î÷âçMù
ö
çÝóÞáoå$íﬃæ"èîïèàåð áãâ;å$æ"æ"èîòQáoð]å1ÞçMícü6g9e$ZâàçMäMî8Ýë"âDåÝëúÞàß"ç>çòçMä
ö
Þáãî8ÝOÞáoðkç
î÷Þàßçßæjå$èàå$íãíãçMíæ"èîïèàåðtî8ÝOåZâáoÝïíãçWæ"èîﬁäMçMââîè.áãâDå$æjæ"èîMòáoðñå1ÞçMícüßg9e$ñâçMäMî8Ýë"âMý
j-,/.,v~ U6{0ó~86j|}$| y$~K
þDßçßëjçõ8çMíãîæjðkçÝóÞDî÷Þàßçæjå$è å$íãíãçMíãáãøMçMë§å$íãïîèàácÞàß"ðÞî]âîícõ8çÞàßç{rhå$è åG4]Ýâ.æ"èàîì"íãçðtâ
ö
æ"æîèÞâ)î
ö
è
çòæ&çMèàáoðkçÝóÞàå$íæ"èîæîâácÞáãî8ÝâDå$â;÷îíãíãîgêDâUî
«ﬁﬀﬃﬂ "!$#&%'%)(+*#-, #&%'%
î
þ;ßçZæjå$èàå$íãíãçMíãáãøMçMë­å$íãïîèácÞàß"ðÂÞîOâîícõ8çZÞàßç}rhå$è åG4]Ýâæ"èàîì"íãçð¾áãâWå$íoðkîâÞÞàßçZâàåðñçbå$âWÞàßç
âàçMù
ö
çÝóÞáoå$íhå$íãïîèácÞàß"ð Þîñâîícõ8çÞàßç²rå$èàåG4]Ý"âDæ"èîìjíãçð^ý`þ;ßçWðñåﬁ$îè.ë"áVñçMèçÝäMçáãâ.ÞàßçWæ"èçû
äMî8ðñæ
ö
Þàå1Þáãî8Ý¢î÷)Þàßç{áoÝë"áãäMçMâbî÷)Þàßç{æjå$èàåG4]Ý"âMýôþDßç]æjå$èàå$íãíãçMíãáãøMçMëiå$íãïîèácÞàßjð áãâçMíãçMï8åÝóÞícü
çòæ"èçMâàâçMë
ö
âàáoÝïôÝçMâÞçMë æjå$èàå$íãíãçMíãáãøå$ì"íãç{âçMù
ö
çÝäMçMâ7î÷)âÞàå1ÞçðkçÝóÞâ7åÝ"ëSæjå$èàå$íãíãçMíãáãøå$ì"íãçú÷ îèû
íãîﬁîæZâÞàå1ÞçðñçÝ8Þâê;ácÞàßácÞçMè å1Þáãî8Ýâpå$ââáãï8Ý"çMëZÞî?æjå$èàå$íãíãçMíQÞàßèçå$ëjâ
ö
âáoÝï>ÞàßçëcßÝ v>çð]åÝëZåÝë

üﬁäMíãáãä]æjå1ÞÞçMèàÝâMýúþDßçñæjå1ÞÞçMèàÝâî÷`Þàß"èçå$ëäMèçå1Þáãî8Ý­åÝëâüQÝ"ä ßèî8Ý"áãøå1Þáãî8Ý å$èç]èçMíoå1Þácõ8çMícü
âàîæjßáãâÞáãäå1ÞçMëéQåÝëbÞàßç.å$íãïîèácÞàßjð ê)î
ö
íãëZìç)ðñîèç)äMî8ðkæ"íãáãäå1ÞçMëñáã÷@ácÞê)çMèççòæ"èçMââçMë
ö
âáoÝï
íãçMâàâûKâÞè
ö
äÞ
ö
èçMë­æjå$èàå$íãíãçMí)æ"èîïèàåð]ðkáoÝï^äMî8Ý"âÞè
ö
äÞâMé`ç$ýBïQýãéÞàßèçå$ë"âêDácÞàß¢ìjå$èèàáãçMèâüÝäßèî1û
Ý"áãøå1Þáãî8Ýý
«ﬁﬀﬃ789(:#-, 8<;
î
ï>ícÞàßî
ö
ï8ßEê)ç\ëjî Ýî$Þúß"åMõ8ç§æçMè÷ îèàðñåÝäMç\ðkçå$â
ö
èàçðkçÝóÞâMé)Þàßçôæjå$è å$íãíãçMíãáãøMçMëæ"èîïèàåðÎÞî
âàîícõ8çÞàßçRrå$èàåG4]Ýâ^æjèîì"íãçðÙçòæ"èçMââçMâôâ
ö
4ñäMáãçÝóÞícüÈð]åÝ8üEÞàßèçå$ë"â^î÷â
ö
4ñäMáãçÝóÞícü q@Ýç
ïè åÝ
ö
íoå$èàácÞKüZÞîáoÝëjáãäå1Þç.Þàß"å1ÞÞàß"çæ"èîïèàåðê)î
ö
íãëkëjçðkî8ÝâÞè å1Þç.å1Þ`íãçå$âÞpèàçå$âî8Ý"å$ì"íãç.æ@å$èàå$íPû
íãçMíâæçMçMë
ö
æ^î8ÝOåkðñî3ëjçMèàå1ÞçßÝ
ö
ð7ìçMè)î÷hæ"èîﬁäMçMââîèâMýªSçWë"îkÝî$ÞwuQÝîê´î÷åkðñîèç?ç54ñäMáãçÝóÞ
æ@å$èàå$íãíãçMíå$íãïîèácÞàßjðÞîkâîícõ8çWÞàßç²rå$èàåG4]Ý"â.æ"èîì"íãçðOý
«ﬁ>6?A@$BCEDF@G(:8HﬃDI!)DPJKJ:#-JK(:LDF@G(:B,
î
þ;ßç;ç54]äMáãçÝ8Þ.æjå$è å$íãíãçMíãáãøMçMëôå$íãïîèácÞàß"ð äMî
ö
íãëOÝ"î$ÞŁèçå$âàî8Ý"å$ì"ícü]ìç;çòQæçMäÞçMëúÞîbìç;ïçÝçMè å1ÞçMë
å
ö
Þî8ðñå1Þáãäå$íãícüñ÷ èî8ð åÝñç54ñäMáãçÝóÞŁâçMù
ö
çÝóÞáoå$í&å$íãïîèàácÞàß"ðAÞîâîícõ8ç.Þàß"çwrå$èàåG4]Ýâ`æ"èîì"íãçðOý"ï
ß"áãï8ßﬁûKíãçõ8çMí
ö
Ýë"çMèàâÞàåÝë"áoÝïWî÷Þàßç>æ
ö
èæîâç;î÷Þàßç?å$íãïîèácÞàß"ð áãâ)èçMù
ö
áãèçMë]Þî7èàçMäMîï8ÝáãøMç>Þàß"å1Þ
Þàß"ç`áoÝëjáãäMçMâî÷Þàß"çpæjå$èàåG4{ÝâäåÝìçpæ"èàçMäMî8ðkæ
ö
ÞçMëÞî?å$íãíãîgê æjå$èàå$íãíãçMíQïçÝçMèàå1Þáãî8Ý7î÷"æjå$è åG4]Ýâ
î÷Þàßçâ åðkçWâàáãøMç$ý
¬
Ý8ÞáãèàçMícü Ýçêëjå1Þàå{âÞè
ö
äÞ
ö
èçMâ>åÝ"ë å$íãïîèácÞàßjðkâßå$èç7áoÝ8Þèîﬁë
ö
äMçMë\Þî{Þàßç
æjèîïèàåð^ýFÜÝÈå$ë"ëjácÞáãî8Ýéå
ö
Þî8ðñå1Þáãäæ"èàîïèàåðÙæjå$èàå$íãíãçMíãáãøå1Þáãî8Ý´áãâOë"áV4ñä
ö
ícÞú÷ îè^æ"èîïè åðkâ
Þàßjå1Þ7áoÝóõ8îícõ8çúæ&îáoÝóÞçMèâÞî\ë"üQÝ"åðñáãäå$íãícüóûå$íãíãîﬁäå1ÞçMë ëjå1Þàå\âÞè
ö
äÞ
ö
èçMâMéhì&çMäå
ö
âçñî÷æî$ÞçÝóÞáoå$í
å$íãáoå$âàáoÝïQý
«ﬁO	#9*P#FJ:BPQCR#F,P@6STBP%U@$%
î
ª 
x;çå$âî8ÝáoÝïQépÞçMâÞáoÝïQé`åÝë¢ë"çMì
ö
ïïáoÝï\áoÝ Þàßç{äMî8ÝóÞçòﬁÞkî÷Þàß"ç]âçMù
ö
çÝóÞáoå$í)âçðñåÝóÞáãäMâZðñåiuç
ëjçõ8çMíãîæjðkçÝóÞ7î÷)Þàß"ç]ç54ñäMáãçÝóÞZæjå$èàå$íãíãçMíãáãøMçMë­æ"èîïè åð Þî âîícõ8ç]ÞàßçWrhå$è åG4]Ýâ7æ"èîì"íãçð çMâû
âàçÝ8Þáoå$íãícü Ý"îôðkîèçZëjáV4ñä
ö
ícÞÞàß"åÝSë"çõ8çMíãîæjðkçÝóÞî÷å^âàçMù
ö
çÝóÞáoå$ípæjèîïèàåð^ýWv?çõ8çMíãîæjðkçÝóÞ
ê)î
ö
íãëOìçðñîèç?çMèèîèûKæ"èàî8Ýç?áoÝOåZíãçMââûKâÞè
ö
äÞ
ö
èçMë^æ@å$èàå$íãíãçMíæ"èàîïèàåðñðñáoÝïðñî3ë"çMí9é"æ@å$èÞáãä
ö
û
íoå$èàícüúìçMäå
ö
âàçßî÷Þàß"çâîæjßáãâÞáãäå1ÞçMëôæjå1ÞÞçMèàÝ"â.î÷Þàßèçå$ëOäMèçå1Þáãî8Ý åÝëOâüQÝäßèî8Ýáãøå1Þáãî8Ýý
ï>íãí@å$âæçMäÞâ)î÷ÞàßçDìçÝç5qjÞâpî÷ﬃåWß"áãï8ßﬁûKíãçõ8çMí@æ@å$èàå$íãíãçMí@æjèîïèàåðñðñáoÝïðkîﬁë"çMíê;ácÞàßkë"áãèçMäÞŁäMî8Ý8Þèàîí&î÷
æjå$èàå$íãíãçMíãáãâ ð²å$èçWáoÝäMèçå$âçMë\÷îè>åkæ"èîìjíãçðâ
ö
äßOå$âDÞàß"ç²rå$èàåG4]Ýâ;æ"èîì"íãçðáoÝOê;ßáãäßOÝçMâÞçMë\æjå$èû
å$íãíãçMíãáãâàð åÝë^áãèèçMï
ö
íoå$èDæjå1ÞÞçMèàÝ"â.î÷Þàß"èçå$ëOäMèçå1Þáãî8Ý å$èçßèçMù
ö
áãèçMëôåÝ"ë^áoÝúê;ßáãäß^íãî8å$ëôìjå$íoåÝ"äMáoÝï
áãâDÝî8ÝQû Þèácõﬁáoå$í9ý
ª e
¯ °²±´³²µ]¶E· 
¹ º » ¼¾½¿DÀ ¼ÂÁÄÃÆÅ Ç ÅÈ¿DÁ É
Ñ
¿DÁ É Í)¼Úo ÅwÅ¿)É Á À ¼ÂÁÄÃ   » ¼ÓÅ
ÜÝ^Þàßáãâ?ä ßjå$æÞçMèMé&êŁç7ë"çMâäMèáãìçæ@å$èàå$íãíãçMíæjèîïèàåðñðñáoÝïZçòæ&çMèàáoðkçÝóÞâ;ë"çMâàáãï8ÝçMëôÞî]áoÝ8õ8çMâÞáãï8å1ÞçZÞàßç
ö
âç?î÷âáoÝïíãçûå$ââáãï8ÝjðkçÝóÞÞKüQæ&çMâ÷ îèâüÝä ß"èî8Ýáãøå1Þáãî8Ý^ìçÞKê)çMçÝ^æjå$è å$íãíãçMíÞàßèçå$ë"â)î÷äMî8Ý8Þèîí9ý`þDßç
çòæ&çMèàáoðkçÝóÞâpå$èçDæçMè÷ îèàðñçMë7áoÝkÞàßç.äMî8ÝóÞçòﬁÞ)î÷ÞàßçDßjå$èëêå$èçDåÝëkâàî÷+Þê)å$èç>æ"íoå1Þ÷ îèàðkâpë"çMâäMèáãìçMë
áoÝ

ßjå$æÞçMèﬃ3ý
+
 I	
`Ł 
þDßç^æjèîïèàåðñðñáoÝï§çòQæçMèáoðñçÝ8ÞâbÞàßjå1Þñê)çOë"çMâäMèáãìç^áoÝ­Þàß"áãâñä ßjå$æÞçMèñáoÝóõ8çMâÞáãï8å1Þç§æjå$èàå$íãíãçMí;æ"èî1û
ïèàåð]ðkáoÝï
ö
âáoÝï^æ@å$èàå$íãíãçMíãáãøå$ì"íãç{âçMù
ö
çÝäMçMâî÷)âÞàå1ÞçðkçÝóÞâMéæjå$èàå$íãíãçMíãáãøå$ì"íãç]÷îèûKíãîﬁîæâÞàå1ÞçðkçÝóÞâMé
åÝë âáoÝ"ïíãçûå$ââáãï8Ý"ðñçÝ8ÞkÞüﬁæçMâMýiþ;ßçúïî8å$íDî÷;ÞàßçMâç^çòæ&çMèàáoðkçÝóÞâZáãâZÞîSçõå$í
ö
å1Þç^Þàßç^÷ îíãíãîêDáoÝ"ï
æ"èîæîâácÞáãî8Ý"âêDácÞàß^èçMâàæ&çMäÞÞîkÞàßáãâDæ"èàîïèàåðñðñáoÝï7ðñî3ëjçMílî
ﬁﬀﬃﬂ "!$#&%'%)(+*#-, #&%'%
î/.jîèOå è åÝïç§î÷WáoÝóÞçMèçMâÞáoÝï æ"èàîì"íãçðkâMé.æ@å$èàå$íãíãçMíßå$íãïîèácÞàß"ðkâ^äåÝÈìç
çòæ"èçMâàâçMë7Þàß"å1Þå$èçiî10 á32hÝî$Þð
ö
ä ß7ðkîèàç`äMî8ðñæ"íãáãäå1ÞçMëbÞàß"åÝ7ç54ñäMáãçÝóÞhâàçMù
ö
çÝóÞáoå$í"å$íãïîèácÞàß"ðñâ
ëjçMâáãï8ÝçMëZêDácÞàß"î
ö
ÞèçMï8å$èëZÞîWæjå$èàå$íãíãçMíãáãâàðOéﬁåÝë60 áãá32híãçMâàâpäMî8ðkæjíãáãäå1ÞçMëZÞàß"åÝZç54ñäMáãçÝóÞ`æ@å$èàå$íãíãçMí
å$íãïîèàácÞàß"ðkâ;çòQæ"èàçMââçMë
ö
âàáoÝïZíãçMââûKâÞè
ö
äÞ
ö
èçMë\æjå$èàå$íãíãçMíæjèîïèàåðñðñáoÝïbðkîﬁë"çMíãâMé"ç$ýBïQýãéjÞàß"èçå$ë
íãáãìjèàå$èáãçMâDæjèîõQáãë"áoÝïZìjå$èàèáãçMèDåÝëOíãîﬁä`uúâüÝäßèî8Ýáãøå1Þáãî8Ýý
ﬁﬀﬃ789(:#-, 8<;
î6."îè{å§èàåÝïç^î÷>áoÝ8ÞçMèçMâÞáoÝïSæ"èîìjíãçðkâMéæjå$è å$íãíãçMí.æ"èîïèàåðñâbäåÝ ìç]ê;èácÞÞçÝ
Þàßjå1Þôå$èçiîÖ0 á32úðkîèç ç54ñäMáãçÝóÞOÞàß"åÝÈæjå$èàå$íãíãçMíßæjèîïèàåðkâ{Þàß"å1ÞOäåÝÈìç êDèácÞÞçÝ
ö
âáoÝï¢Þàßç
â åðkçßðkîﬁë"çMí@êDácÞàßî
ö
ÞâáoÝïíãçûå$âàâáãï8Ý"ðkçÝóÞÞKüQæçMâMéjåÝë0 áãá32)äMî8ðñæjå$èàå$ì"ícüñç54]äMáãçÝ8Þ.ÞîZæ@å$èàå$íãíãçMí
æjèîïèàåðkâ)ê;èácÞÞçÝ
ö
âàáoÝïZíãçMââûKâÞè
ö
äÞ
ö
èçMëOæ@å$èàå$íãíãçMíﬃæ"èîïè åðñðkáoÝ"ï7ðñî3ë"çMíãâý
ª g
ﬁ>6?A@$BCEDF@G(:86HﬃDI!$DJKJ:#-JK(:LMDN@G(:B,
îA."îèDå7èàåÝïç?î÷áoÝ8ÞçMèçMâÞáoÝïkæ"èîìjíãçðkâMéﬁæjå$èàå$íãíãçMíæ"èîïè åðkâ
äåÝSì&çbê;èácÞÞçÝ§Þàß"å1ÞWå$èçkðñîèçZç54ñäMáãçÝóÞÞàß"åÝæ@å$èàå$íãíãçMíæ"èîïè åðkâ>Þàß"å1ÞWäMî
ö
íãëèçå$âî8Ý"å$ì"ícü
ìçßçòæçMäÞçMëOÞîkìçßïçÝçMèàå1ÞçMë å
ö
Þî8ðñå1Þáãäå$íãícüO÷ èî8ðç54]äMáãçÝ8Þ>âçMù
ö
çÝ8Þáoå$íæ"èîïèàåðñâMý
ﬁO	#9*P#FJ:BPQCR#F,P@	STBP%U@$%
î4ñäMáãçÝ8Þ;æjå$èàå$íãíãçMíﬃæ"èàîïèàåðkâå$èçÝî$ÞDð
ö
äß^ðkîèç?ë"áV4]ä
ö
ícÞ)Þîkë"çû
õ8çMíãîæ]Þàß"åÝñç54ñäMáãçÝ8Þ)âçMù
ö
çÝóÞáoå$í@æ"èàîïèàåðkâMéﬁåÝëñå$èç;íãçMââpë"áV4]ä
ö
ícÞÞîWëjçõ8çMíãîæñÞàß"åÝñç54ñäMáãçÝóÞ
æ@å$èàå$íãíãçMíﬃæ"èîïè åðkâ`êDèácÞÞçÝ
ö
âàáoÝïíãçMâàâûKâÞè
ö
äÞ
ö
èçMë^æjå$èàå$íãíãçMíﬃæjèîïèàåðñðñáoÝïWðñî3ë"çMíãâýhþ;ßáãâáãâ
ìçMäå
ö
âàçñðkîâÞèàçå$âî8ÝáoÝïQéÞçMâÞáoÝïQéåÝëSë"çMì
ö
ïïáoÝïOäåÝSìçbæçMè÷ îèàðkçMë§áoÝÞàß"çZäMî8Ý8ÞçòQÞ7î÷
Þàß"çâçMù
ö
çÝ8Þáoå$íâçðñåÝóÞáãäMâMý
SçáoÝóõ8çMâÞáãï8å1ÞçÞàßç?õ$å$íãáãëjácÞKü^î÷ÞàßçMâçßæ"èîæîâácÞáãî8Ý"âáoÝúÞàßçßäMî8ÝóÞçòﬁÞ>î÷Þàßçßâ ß"å$èçMëOðkçðñîèü]ð
ö
íPû
Þáãæ"èîﬁäMçMââîè]äMî8ðkæ
ö
ÞçMèkâüQâÞçðÎåÝëEäMî8ðkæ"áãíoå1Þáãî8Ý âüQâÞçðÎëjçMâäMèáãìçMë áoÝ

ßjå$æÞçMèW3ýS;îgêŁçõ8çMèé
Þàßçbçòæ&çMèàáoðkçÝóÞâå$èçbáoÝ8ÞçÝëjçMë§Þî^üﬁáãçMíãëèàçMâ
ö
ícÞâ?Þàß"å1ÞWå$èçZèàçMíãçõ$åÝóÞìçü8î8Ýë§Þàßáãâßî8ÝçZæjå$èÞáãä
ö
íoå$è
çò"åðkæ"íãçßæ"íoå1Þ÷ îèàðOý
+
X  
 ab
[p/ŁŁ
ÜÝñÞàß"áãââçMäÞáãî8Ýé"ê)çßë"çMâäMèáãìç;Þàßçßë"çõ8çMíãîæjðñçÝ8Þî÷hå7æjå$èàå$íãíãçMíﬃæ"èàîïèàåðFÞîZâîèÞ.íãáoÝFuçMë^íãáãâÞâ{09êDácÞàß
âáoÝïíãçûå$âàâáãï8Ý"ðkçÝóÞ;íãáoÝNu3â2áoÝ8Þî{å$âäMçÝë"áoÝïñîèë"çMè
ö
âàáoÝïZÞàßçWðñçMèïçMâîèÞDå$íãïîèàácÞàß"ð^ý)þDßçßæ"èàîïèàåð
ë"çðñî8ÝâÞèàå1ÞçMâñÞàßç
ö
âçôî÷ßâáoÝïíãçûå$ââáãï8ÝjðkçÝóÞñÞKüQæçMâñáoÝiÞàßçOäMî8ÝóÞçòﬁÞúî÷ßëüÝ"åðkáãäå$íãícü3ûå$íãíãî3äå1ÞçMë
ëjå1ÞàåúâÞè
ö
äÞ
ö
èçMâMéﬃåÝë Þàßç
ö
âàç7î÷pÞàßçrpèáãîèàácÞKü\æjèàå$ï8ðñåñÞî^áoðkæ"èàîõ8çbíãî8å$ëìjå$íoåÝäMáoÝïQýãï;ícÞàß"î
ö
ï8ß
Þàßçæjå$èàå$íãíãçMíðñçMèïçMâîèÞ?å$íãïîèácÞàß"ð²áãâ>å$íoðñîâÞDáãë"çÝóÞáãäå$íÞîkÞàßçWâçMù
ö
çÝ8Þáoå$íhðkçMèïçMâàîèÞ>å$íãïîèácÞàßjð^é
Þàßç]â
ö
ìÞíãç]âüQÝ"ä ßèî8Ý"áãøå1Þáãî8Ý­áoÝSÞàßç]æjå$èàå$íãíãçMí)å$íãïîèácÞàß"ð äMî
ö
íãë­Ýî$Þ7èçå$âî8Ý"å$ì"ícü ì&ç]çòQæçMäÞçMë Þî
ìçßïçÝçMèàå1ÞçMë å
ö
Þî8ðñå1Þáãäå$íãícüô÷ èî8ð Þàß"çßâçMù
ö
çÝ8Þáoå$íå$íãïîèácÞàß"ð^ýSçWäMî8ðkæ@å$èç?ÞàßçWðñçå$â
ö
èçMë^æçMèû
÷ îèàðñåÝäMçWî÷æjå$èàå$íãíãçMíhðkçMèïçMâîèÞDî÷íãáoÝFuçMë íãáãâÞâ>êDácÞàßOâáoÝ"ïíãçûå$ââáãï8Ý"ðñçÝ8Þ?íãáoÝFuﬁâ.Þî]Þàßçðñçå$â
ö
èçMë
æçMè÷ îèàðñåÝäMç?î÷Þèàå$ë"ácÞáãî8Ý"å$íæjå$èàå$íãíãçMíðñçMèïçMâîèÞ;î÷íãáoÝFuçMë\íãáãâÞâ.ê;ácÞàß^îèë"áoÝ"å$èüúð
ö
Þàå$ì"íãçßíãáoÝNu3âMý
~,lkn,nm 1032550R8 onU69 K¡np ;£¢3¡72`¤
þDßçßâàæ&çMäMáVq@äå1Þáãî8ÝOî÷ÞàßçWðkçMèàïçMâîèÞ.æ"èîïè åðáãâ.ïácõ8çÝOáoÝrpèîïèàåð 3ýseýpþDßç²t\çMèïçMâîèÞ;æ"èîﬁäMçû
ë
ö
èàçÞàåiuçMâŁÞàßç)¥?ÝâîèÞçMë{íãáãâÞŁå$âŁáoÝæ
ö
Þ`åÝëñèàçÞ
ö
èàÝâÞàß"çQîèÞçMë]íãáãâÞŁå$âŁî
ö
Þæ
ö
ÞMýhþ;ßç.ë"çMäMíoå$èàå1Þáãî8Ý
î÷Þàßç{íãáãâÞbÞKüQæç]áãâbïácõ8çÝ­áoÝﬁQçMäÞáãî8Ý 3ýfg3ýfg3é)åÝëÞàß"ç]çMíãçðñçÝ8ÞbÞKüQæç]î÷;åôíãáãâÞZäåÝ¢ìç]åÝóüÞüﬁæç
î8Ý¢ê;ßáãäß îèë"çMèàáoÝï§îæ&çMè å1Þîèâñå$èç^ë"ç5q&ÝçMëý þ;ßçúî
ö
Þæ
ö
Þbõå$í
ö
ç^î÷îèÞçMë áãâZÞàßç^çMíãçðñçÝ8Þâkî÷
¥?ÝâîèÞçMë¢âîèÞçMë­áoÝóÞî§å$âàäMçÝë"áoÝï îèë"çMèMéåÝë Þàßç]î
ö
Þæ
ö
Þ7õ$å$í
ö
ç]î÷)¥?ÝâîèÞçMë áãâZÝî$Þ7âæçMäMáVqjçMëý
rå$èàå$íãíãçMí v?çMæÞàß âæçMäMáVqjçMâñÞàßç^èçMä
ö
èàâácõ8çOë"çMæÞàßiî÷>æ@å$èàå$íãíãçMí.âîèÞáoÝ"ïåÝë ßçÝ"äMç^ÞàßçôÝ
ö
ð7ìçMè7î÷
æjå$èàå$íãíãçMíﬃÞàßèçå$ë"âÞî]ìç
ö
âçMëOáoÝúÞàßçå$íãïîèácÞàß"ð^ý
ª 
­¯®F° ±{Ó
ÁV¶µ·+¹
Þ`ÞÞ
À
°
»U¾NÆ
±
ÚÅI»
±TÛ
X$¶Gµ
¼§¦
´M¶Gµ¨FË9Çi)µ¨WÍA·+Ä6¾9Å
­Ó
ÁV¶µÀMÎAÌ$Ì
³Ã³

³
~É<µ|© ÍA·+Ä

Ì$µMÌ
³
½¯À
ÔÔﬁG»
±i
ÅP·3»
±
¹
ÔÔﬁ ª
³
G¶ﬀ¨
¼§¦
´M¶Gµ¨9½yºMÄÚÄ¾
­
ª
³
)¶¨
¼
ÇG)µﬀ¨9½yºMÄÚ
z
É<µKÝ
¼
ÇG)µﬀ¨9½
â
ÔÔﬁ
±
ÄP¹ÅP»
±
¹
ÔÔﬁ ª
³
G¶ﬀ¨
¼
ÇGGµ¨9½yºMÄÚ
#
¶Â`´3¨<ÁV´\X
¼
ÇGGµ¨9½yºMÄÚ6ÎwMµÌ'µÁfG´
¼
Çi)µ¨NËi·+Ä
¦
´¶Gµ¨9½
â
rpèîïè åðà3ýse<îæ&çMäMáVq@äå1Þáãî8Ý^î÷hæjå$èàå$íãíãçMíðñçMèïçMâîèÞ.î÷håZíãáoÝFuçMë\íãáãâÞMý
~,lkn,lk «¡
¤¬569­®«l¡¯ﬁ¢\¯6ùM¡E¢Mdo-¡
¤ 76F¬5°¯r¯r¡7`¤>8±6¤`¢²«¡
¤¬-¯
þDßçbë"çMäMíoå$è å1Þáãî8ÝSî÷`ÞàßçZíãáãâÞßÞKüQæçZáãâßïácõ8çÝSáoÝr`èîïèàåðò3ýfg3ý\ï íãáãâÞäMî8ÝâáãâÞâWî÷>S>çå$ëåÝëþhå$áãí
æîáoÝ8ÞçMèàâ]Þî å¢÷ îèê)å$èàëQûKíãáoÝFuçMëíãáãâÞ^î÷WÝîﬁë"çMâMý³Łå$ä ßÝîﬁë"ç äMî8ÝâáãâÞâ^î÷WåÝEÜ ÞçðÙæîáoÝ8ÞçMè{Þîiå
ì"íãîﬁä`u­î÷>ëjå1ÞàåSçMíãçðñçÝ8ÞâñåÝ"ë å°´>çòﬁÞñæîáoÝóÞçMèZÞîSÞàß"çOÝçòﬁÞ{Ýî3ëjç{áoÝiÞàßç^íãáãâÞMýµáoÝFuﬁâZìçÞKê)çMçÝ
Ýîﬁë"çMâ.å$èçßâáoÝ"ïíãçûå$ââáãï8Ý"ðñçÝ8ÞDæîáoÝóÞçMèâMéjåÝëOå$íãíî$ÞàßçMè.æîáoÝ8ÞçMèàâ.å$èçßîèë"áoÝ"å$èü{ð
ö
Þàå$ì"íãçßæîáoÝóÞçMèâMý
ðŁíãî3äu3áoÝ"ï î÷Dëjå1ÞàåôèàçMë
ö
äMçMâÞàßç{åðñî
ö
ÝóÞWî÷.âÞîèàå$ïç{ÞàåiuçÝ­ì3üÞàßçñíãáoÝNu3âZåÝë¢èçMë
ö
äMçMâÞàßçñÞáoðkç
âæçÝóÞÞèàåMõ8çMèâàáoÝï]íãáoÝNu3âMé&å1Þ.ÞàßçäMîâÞ>î÷åÝôåMõ8çMè å$ïç7î÷hî8Ýçß"å$íã÷oûnq@íãíãçMëôì"íãîﬁä`uúæçMè.íãáãâÞMý¶òäMçMæÞD÷ îè
ÞàßçbâáoÝïíãçûå$âàâáãï8Ý"ðkçÝóÞßíãáoÝFuﬁâMéÞàßáãâßáãâßåÝ
ö
Ýèçð]å$èYu$å$ì"íãçWë"çMäMíoå$è å1Þáãî8Ýî÷`å{íãáoÝFuçMëíãáãâÞ?Þüﬁæç$éﬃâ
ö
äß
å$âßðkáãï8ßóÞ;ìç
ö
âçMë\áoÝ å]âçMù
ö
çÝ8Þáoå$íhæ"èîïè åð^ýw.háãï
ö
èç\3ýseZâàßîgêDâ>åÝ çò"åðkæ"íãçî÷på]íãáoÝFuçMë§íãáãâÞ>î÷
ì"íãîﬁä`uﬁâDî÷áoÝ8ÞçMïçMèàâMý

ö
ì"æ"èîïèàåðñâ;å$èçbë"ç5q&ÝçMë\÷ îè>êDèácÞáoÝï^åÈ0 æîáoÝ8ÞçMè?ÞîOåM2;ì"íãîﬁä`u\î÷çMíãçðkçÝóÞâ?Þî{Þàßç7Þàå$áãíî÷`å
íãáãâÞåÝëúèçå$ë"áoÝï7åW0 æ&îáoÝóÞçMèŁÞî7åM2`ì"íãîﬁä`uñî÷ﬃçMíãçðkçÝóÞâ)÷èî8ð Þàßç?ßçå$ëúî÷åíãáãâÞMý
ö
ìjæ"èîïèàåðñâpå$èç
å$íãâîë"ç5q@ÝçMë]÷îè`äMíãîâáoÝïê;èácÞáoÝïÞî7åíãáãâÞ)åÝëñ÷ îèÞçMâÞáoÝïê;ß"çÞàßçMèpèçå$ëjáoÝïß"å$â`èçå$ä ß"çMëñÞàßç;çÝë
î÷åkíãáãâÞMý.þDßçáoðñæ"íãçðkçÝóÞàå1Þáãî8ÝOî÷hâî8ðñçî÷hÞàßçMâçîæ&çMè å1Þáãî8Ýâ;î8ÝôíãáãâÞâ?áãâDïácõ8çÝ áoÝr`èîïèàåð 3ýúﬁý
ÜÝbÞàßç.áoðñæ"íãçðkçÝóÞàå1Þáãî8ÝéóÞàß"ç)S;çå$ë{æîáoÝ8ÞçMè`æîáoÝ8ÞâpÞîßÞàßç.íoå$âÞ)Ýîﬁë"çÞàß"å1Þêå$âpèàçå$ëéﬁåÝëñÞàßç.þhå$áãí
æîáoÝ8ÞçMè7æîáoÝ8ÞâWÞîôÞàß"çkíoå$âÞZÝî3ëjçZÞàß"å1ÞWêå$âêDèácÞÞçÝý²òQäMçMæÞ7÷îèÞàßçkâàáoÝïíãçûå$ââáãï8Ý"ðñçÝ8ÞbíãáoÝFuﬁâMé
ÞàßáãâáãâåÝ
ö
Ýèçð]å$èYu$å$ì"íãçbáoðkæ"íãçðñçÝ8Þàå1Þáãî8Ý§î÷)åÝ
ö
Ýèàçðñå$èYu$å$ì"íãçbâçÞWî÷ŁîæçMèàå1Þáãî8Ýâî8ÝSåOíãáoÝFuçMë
íãáãâÞ.Þüﬁæç$éjâ
ö
ä ßOå$â;ðkáãï8ßóÞDìç
ö
âçMëOáoÝOåZâàçMù
ö
çÝóÞáoå$íﬃæ"èàîïèàåð^ý
Ü÷ßÞàßç íãáoÝFuﬁâ{ìçÞêŁçMçÝÝîﬁë"çMâ]êŁçMèàç§ð
ö
Þàå$ìjíãç\æîáoÝóÞçMèâMé>å æjå$èàå$íãíãçMí?èçå$ëjçMèOåÝë ê;èácÞçMèúî÷å
íãáãâÞZê)î
ö
íãë ìç]çMèàèî8ÝçMî
ö
âMéŁìçMäå
ö
âçúî÷.Þàßçúæjå$è å$íãíãçMíDå$ââáãï8Ý"ðñçÝ8ÞkåÝë­çõå$í
ö
å1Þáãî8Ýiî÷>Ýîﬁë"çMâkåÝë
íãáoÝFuﬁâ}09õQáãîíoå1ÞáoÝï§èçMâÞèáãäÞáãî8Ý}.ýse)2 ý·ÈácÞàßâàáoÝïíãçûå$ââáãï8Ý"ðñçÝ8Þ7æîáoÝ8ÞçMèâ7å$âíãáoÝNu3âì&çÞêŁçMçÝ Ýîﬁë"çMâMé
åkæ@å$èàå$íãíãçMíèàçå$ë"çMè>åÝ"ëôêDèàácÞçMè;î÷åñíãáãâÞ>áãâ?Ýî$Þ>çMèèî8ÝçMî
ö
âé@ìçMäå
ö
âççõ$å$í
ö
å1Þáãî8Ý§î÷åÝ
ö
Ý"å$âàâáãï8ÝçMë
âáoÝïíãçûå$âàâáãï8Ý"ðkçÝóÞWíãáoÝFu§ì3ü§å
^
çÞîæçMèàå1Þáãî8ÝSêDáãíãípå
ö
Þî8ð]å1Þáãäå$íãícüSâ
ö
âæçÝë
ö
ÝóÞáãíhÞàßçkíãáoÝNu áãâå$âû
âáãï8ÝçMë]ìóükåbr
ö
ÞîæçMèàå1Þáãî8ÝýþDß"çáoðkæ"íãçðñçÝ8Þàå1Þáãî8ÝñçÝâ
ö
èçMâÞàß"å1ÞÞàßç.îæçMèàå1Þáãî8Ý"âpî8ÝZÞàß"çDð
ö
Þàå$ì"íãç
äMî8ðkæî8ÝçÝóÞâ)î÷Ýîﬁë"çMâå$èçßâüÝäßèî8ÝáãøMçMë^ì3ükÞàßçßîæçMèàå1Þáãî8Ýâî8Ý{Þàß"ç>âàáoÝïíãçûå$ââáãï8Ý"ðñçÝ8Þ.íãáoÝNu3âMýÜÝ
Þàßáãâ.ð]åÝ"ÝçMèMéQåæ@å$èàå$íãíãçMíèçå$ë"çMè.åÝë{êDèàácÞçMèŁî÷å7íãáãâÞDå$èç?áoðkæ"íãáãäMácÞícü{âüÝä ßèàî8ÝáãøMçMëúìóü{îæ&çMè å1Þáãî8Ýâ
ª ö
­¯®F° ±²zy³
ﬃ´GµQ·+¹
Þ`ÞÞ
À
­¯®F° ±²zy³
ﬃ´Gµ¶¸·3¹ºM»»Uº
®R¼
Ñn´GµX$y»UºMÄ
Ð&±|U¸
½y¾9¿
z ³
´GµÀ
­¯®F° ±
Y
³
iÂ&¹
¼
Y
³
<Â&¹
Ó
´\X$µ|©}ÍÎG¶ÁÃµÁqº$U½A·+¹
»
±
Æ$¾9»UÚ
~Ì$µÌ Í
zy³
ﬃ´Gµ¶
¼
Õ
âÃâ
Y
³
<Â&¹
Ó
´3X$µ©&½¯À
Ó
´3X$µ©WÍÎG¶ÁÃµÁqº$)À
±
ÄÚ	»
±
Æ)¾»UÚyÀ
­¯®F° ±
Y
³
iÂ&¹
#
ÂÂY¶¶¸·+¹ºMÆ$Æ
±
¹¹UY
³
iÂ&¹&À
­¯®F° ±

r¨M$À
­¯®F° ±
Î)ÁÃ´GµQ·3¹ºMÆ)Æ
±
¹¹

\¨<$À
­¯®F° ±
ÇGÁV´\X
³
 Î)ÁÃ´GµQ·3¹Ä
±ih
Î$ÁV´Gµ`À
°
»Uº
Ð&è
º\ÇGÁV´\X
³

#
¶¶Á»XG´M´Gµ
¼
ÇGÁV´\X
³
 Î$ÁV´Gµ¯½ÙÀ
­¯®F° ±

r¨Më·3¹
»
±
Æ$¾9»UÚ
ÑKµ ÍY
³
iÂ&¹
#
ÂÂY¶¶À

Yß<µÍyÇGÁV´\X
³
 Î$ÁV´)µÀ
±
ÄÚ	»
±
Æ)¾»UÚyÀ
­¯®F° ±²Ó
ÁÃ¶µ
¼
Y
³
<Â&¹
Ó
´\X$µ|©}ÍÎG¶ÁÃµÁqº$U½A·+¹Ä
±ih Ó
ÁVﬃÁÃµﬀ¨ ªy)´Gµ
³f³
¨
h
·
­k
»
±
Æ$¾9»UÚ
W
Ìﬁ¨WÍÎ$ÁV´)µÀ
ØPÌ$Á
³
ÍÎ$ÁV´)µÀ
±
ÄÚ	»
±
Æ)¾»UÚyÀ
°
»U¾NÆ
±
ÚPÅP»
±
Ñn´<ÁÃµÁVÌ
³
Áfé
¼3Ó
Í·+Ä6¾9Å
­Ó
ÁV¶µÙ½¯À
°
»U¾NÆ
±
ÚPÅP»
±²Ê
ÁÃ´Ì
³
Áfé
¼+Ó
Í·3Ä6¾&Å
­Ó
ÁÃ¶µ¯½ÙÀ
°
»U¾NÆ
±
ÚPÅP»
±
ÎyMµ
¼+Ó
Í·3Ä6¾&Å
­Ó
ÁV¶µÀ<ÑKµ ÍA·3Ä·Y
³
iÂ&¹
#
ÂÂY¶¶Ù½¯À
°
»U¾NÆ
±
ÚPÅP»
±
ª
³
)¶
¼+Ó
Í·3Ä6¾&Å
­Ó
ÁÃ¶µ¯½ÙÀ
¿lÅPÄÆ
­
·3¾&Ä
z
´3¨ ]¼
Ó
ÁÃ¶µ
¼3Ó
Í
Ó
ÁÃ¶µ¯½y»
±G­
ÅP»UÄbYQi
³
Ì$´NÀ
°
»U¾NÆ
±
ÚPÅP»
±[
`µ
¼+Ó
Í·3Ä6¾&Å
­Ó
ÁÃ¶µ`ÀÑKµ ÍA¾9Å
­
Y
³
<Â&¹
#
Â`Â`¶¶¯½ÙÀ
°
»U¾NÆ
±
ÚPÅP»
±[
`µ
¼+Ó
Í·3Ä6¾&Å
­Ó
ÁÃ¶µ`ÀÑKµ ÍA¾9Å
­
Y
³
<Â&¹
#
Â`Â`¶¶`À<ÎAÌ)¶µ
z
´3¨ ÍA¾9Å
­
YQi
³
Ì$´&½¯À
r`èîïèàåðà3ýfg9î1v>çMäMíoå$è å1Þáãî8Ý\î÷ÞàßçßíãáãâÞ.ÞKüQæç$ý
ª 
Item
Next
Item
Next
Item
Next
Length
Data
Length
Data
Length
Data
Block
5
5
3
1
2
3
4
5
6
7
8
9
10
11
12
13
Single-assignment pointer
Ordinary mutable pointer
Node
Head
Tail
½7¾À¿7Á/Á&Â Ã¾ÀÄ7Å
List
.háãï
ö
èçã3ýse<î1ï?Ý^çòåðñæ"íãçßî÷åbíãáoÝFuçMëôíãáãâÞDî÷hì"íãî3äu3âDî÷áoÝóÞçMïçMèâMý
ª<=
°
»5¾IÆ
±
ÚPÅP»
±
Ñn´<ÁÃµÁVÌ
³
ÁÃé`
¼3Ó
Í·+Ä6¾9Å
­Ó
ÁV¶µ¯½"·3¹
Ï
±iÐ
·3Ä
Óyâ W
Ìﬁ¨ ÍæåﬁÄ
±ih

\¨<)À
Óyâ W
Ìﬁ¨
â
ÑKµ Íå ÄFÅPä+änÀ
Óyâ
ØÌ'Á
³
Íæå
Óyâ W
Ì ¨NÀ
±
ÄPÚÑn´<ÁfµÁÃÌ
³
ÁÃé`)À
°
»5¾IÆ
±
ÚPÅP»
±²Ê
ÁV´MÌ
³
Áfé
¼3Ó
Í·+Ä6¾9Å
­Ó
ÁV¶µÙ½"·3¹
ÎË

Yß<µÍÎ$ÁV´Gµ`À
Ï
±iÐ
·3Ä
ÎÍæå
Óyâ W
Ìﬁ¨FÀ
h+k
·3ä
±
Îó×$å
Óyâ
ØÌ'Á
³
ä3¾I¾
°

`ßiµÍæå Î$ÁV´)µ
¼
Î
â

`ßiµÙ½¯À
~1Ì
³Ã³
<ÂÌ'µ
¼
Î¸½¯À
ÎﬁÍå

`ßiµÀ
±
ÄÚä3¾I¾
°
À
~Ì
³f³
<Â`Ì$µ
¼
ÎQ½ÙÀ
±
ÄPÚ
Ê
ÁV´MÌ
³
ÁÃé`)À
°
»5¾IÆ
±
ÚPÅP»
±
Î"<µ
¼3Ó
Í·+Ä6¾9Å
­Ó
ÁV¶µÀ<ÑKµ Í·3Ä²Y
³
<Â&¹
#
Â`Â`¶¶¯½y·3¹

`Ü ØÌ'Á
³
ÍÎ$ÁV´Gµ`À
Ï
±iÐ
·3Ä

`Ü ØÌ'Á
³
ÍæåﬁÄ
±ﬁh

\¨<$À

`Ü ØÌ'Á
³+â
ÑKµdÍæåÑKµãÀ
Óyâ
ØÌ'Á
³:â

Yß<µÍå ÇGÁV´\X
³
 Î)ÁÃ´Gµ
¼

Ü ØÌ'Á
³
½ÙÀ
Óyâ
ØÌ'Á
³
Íæå

`Ü ØÌ'Á
³
À
±
ÄPÚÎy<µÀ
°
»5¾IÆ
±
ÚPÅP»
±
ª
³
)¶
¼3Ó
Í·3Ä6¾&Å
­Ó
ÁV¶µÙ½"·3¹
Ï
±iÐ
·3Ä
Óyâ
ØÌ'Á
³:â

Yß<µÍå ÄFÅPä+änÀ
±
ÄPÚª
³
G¶)À
¿lÅPÄÆ
­
·3¾&Ä
z
´¨ ]¼
Ó
ÁV¶µ
¼+Ó
Í
Ó
ÁV¶µÙ½ »
±G­
ÅI»UÄ²YQi
³
Ì)´{·+¹
Ï
±iÐ
·3Ä
»
±G­
ÅP»UÄ
Ó â W
Ì ¨
â

`ß<µ1åﬁÄFÅä3änÀ
±
ÄPÚ
z
´3¨ ]¼
Ó
ÁÃ¶µ`À
°
»5¾IÆ
±
ÚPÅP»
±[
µ
¼3Ó
ÍM·3Äß¾9Å
­Ó
ÁV¶µÀMÑKµdÍA¾&Å
­
Y
³
<Â&¹
#
ÂÂY¶¶Ù½"·3¹
]
³
¨
W
Ì ¨ ÍÎ$ÁV´Gµ`À
Ï
±iÐ
·3Ä
]
³
¨
W
Ì ¨ Íæå
Óyâ W
Ì ¨NÀ
Óyâ W
Ìﬁ¨ ÍæåÎ)ÁÃ´Gµ
¼3Ó â W
Ì ¨
â

`ß<µ¯½¯À
ÑKµ Íå
Ó â W
Ì ¨
â
ÑKµTÀ
~Ì
³f³
<Â`Ì$µ
¼
]
³
¨
W
Ìﬁ¨9½¯À
±
ÄPÚ
[
`µ`À
r`èîïèàåð 3ýú&î`Üðñæ"íãçðkçÝóÞàå1Þáãî8Ýúî÷hâî8ðkçßîæçMèàå1Þáãî8Ý"â.î8ÝOíãáãâÞâý
ª 
î8ÝZÞàß"ç.âáoÝïíãçûå$ââàáãï8Ý"ðkçÝóÞ`íãáoÝFuﬁâMýt
ö
ícÞáãæ"íãçDæ@å$èàå$íãíãçMíjèçå$ëjçMèâî÷ﬃåßíãáãâÞŁîè`ð
ö
ícÞáãæ"íãçæ@å$èàå$íãíãçMí"êDèàácÞçMèâ
ÞîñåbíãáãâÞê)î
ö
íãëOìç?çMèèî8Ý"çMî
ö
âë
ö
ç?ÞîbõQáãîíoå1Þáãî8Ýâ>î÷èçMâÞèáãäÞáãî8Ýâ)DýseåÝëb.ýfg3ý>´;î$ÞçßÞàßjå1ÞDå
,?yJKJ
íãáoÝFu{áoÝë"áãäå1ÞçMâ;Þàßçå$ââáãï8Ý"çMëôçÝë^î÷åZäMíãîâçMë\íãáãâÞ;åÝëôáãâ.ë"áVñçMèçÝ8Þ;÷èî8ð åÝ
ö
Ý"å$ââàáãï8ÝçMëOíãáoÝFu@ý
~,lkn,/. jR03
6IÆÇ6{0356¯ﬁ2`0\¢ùM¡7¢<ÈÆø÷¢rR476É«l¡¤¬¯
ðŁçM÷îèàçkê)çkæ"èçMâçÝóÞßÞàßçkæ@å$èàå$íãíãçMí`ðñçMèïçMâîèÞå$íãïîèàácÞàß"ðÂ÷ îèWíãáoÝFuçMë íãáãâÞâê;ácÞàßâáoÝïíãçûå$ââàáãï8Ý"ðkçÝóÞ
íãáoÝFuﬁâMéﬁêŁç>áoÝ8õ8çMâÞáãï8å1ÞçWåÞè å$ë"ácÞáãî8Ý"å$íæjå$èàå$íãíãçMíðkçMèàïçMâîèÞŁå$íãïîèàácÞàß"ð ÷îèŁíãáoÝFuçMëúíãáãâÞâŁêDácÞàß{ð
ö
Þàå$ì"íãç
íãáoÝFuﬁâMý`Sç`äMî8ðkæjå$èàçhÞàßçÞKê)îDå$íãïîèácÞàßjðkâåÝ"ëßÞàßçMáãèﬃæçMè÷ îèàðñåÝ"äMçhðñçå$â
ö
èçðñçÝ8ÞâýþDßçhÞèàå$ëjácÞáãî8Ý"å$í
æjå$èàå$íãíãçMíðkçMèàïçMâîèÞ`å$íãïîèácÞàßjðF÷ îèŁíãáoÝFuçMë]íãáãâÞâpêDácÞàß]ð
ö
Þàå$ì"íãç.íãáoÝFuﬁâŁáãâ`æ"èàçMâçÝ8ÞçMë]áoÝ}r`èîïèàåð 3ýæöQý
þDßçñäMî8ðkæ"íãçÞçñÞçòﬁÞbî÷ŁÞàßçñæ"èàîïèàåðÂáãâ7ïácõ8çÝáoÝ/ï>æ"æçÝë"áPòEðDýúﬁýúﬁýOþ;ßçkíãáoÝFuçMë¢íãáãâÞ7ÞKüQæ&çkêDácÞàß
ð
ö
Þàå$ì"íãçúíãáoÝFuﬁâkáãâZçMââçÝóÞáoå$íãícüiáãë"çÝóÞáãäå$íÞîÞàßçúíãáoÝFuçMë íãáãâÞZÞKüQæçúêDácÞàß­âáoÝïíãçûå$ââàáãï8Ý"ðkçÝóÞñíãáoÝFuﬁâMé
çòäMçMæÞ;Þàßjå1ÞDÞàßçíãáoÝFu3â;ìçÞKê)çMçÝ Ý"î3ë"çMâ;å$èçð
ö
Þàå$ì"íãçæîáoÝ8ÞçMèâ>åÝëOÞàß"çMèçWáãâ?ÝîñÝçMçMë ÷ îè;å

íãîâç
îæçMèàå1Þáãî8Ýý þèàå$ë"ácÞáãî8Ýjå$íDæjå$èàå$íãíãçMí;ðkçMèïçMâîèÞñ÷îèñíãáoÝFuçMëiíãáãâÞâñêDácÞàß ð
ö
Þàå$ì"íãç^íãáoÝNu3âkîæçMèàå1ÞçMâ{å$â
÷ îíãíãîêDâUî
eý.Ü÷ÞàßçáoÝæ
ö
Þ)íãáãâÞDáãâDçðñæÞKüéÞàßçWî
ö
Þæ
ö
Þ.íãáãâÞ;áãâ.íãçM÷+Þ;çðkæÞüý
g3ý.Ü÷"Þàß"çáoÝæ
ö
ÞhíãáãâÞpäMî8ÝâàáãâÞâî÷@å?âàáoÝïíãçì"íãîﬁä`u@éóÞàßç)ì"íãîﬁä`u7áãââîèÞçMë
ö
âáoÝï?âçMù
ö
çÝ8Þáoå$íjù
ö
áãäu3âàîèÞ
åÝ"ë^êDèácÞÞçÝúÞîñÞàßçßî
ö
Þæ
ö
Þ.íãáãâÞMý
ﬁý.Ü÷Þàßç?áoÝæ
ö
ÞŁíãáãâÞ)äMî8Ý"âáãâÞâî÷ðñîèç.ÞàßjåÝúî8Ýç?ì"íãî3äuIîë0 á32pÞàßç?áoÝæ
ö
ÞŁíãáãâÞ)áãââàçMù
ö
çÝóÞáoå$íãícüúâæ"íãácÞ
áoÝóÞîúÞKê)î^â
ö
ìjíãáãâÞâ?Þàß"å1Þßë"áVñçMèßáoÝ§íãçÝï$Þàß§ìóü§å1ÞWðkîâÞ?î8Ýçbì"íãîﬁä`u@é0 áãá32;Þàßç7ÞKê)î^â
ö
ìjíãáãâÞâå$èç
èàçMä
ö
èâácõ8çMícüSâîèÞçMëéhÞàßçÝ 0 áãáãá32ÞàßçZÞêŁî âîèÞçMë¢â
ö
ì"íãáãâÞâå$èç]âçMù
ö
çÝ8Þáoå$íãícü ðñçMèïçMëÞî\ïácõ8ç
Þàß"çWâîèÞçMë\î
ö
Þæ
ö
Þ;íãáãâÞMýï)Þ;ÞàßçWî
ö
ÞçMè;íãçõ8çMíãâ>î÷èçMä
ö
èàâáãî8Ýé"ÞàßçWÞKê)îñâ
ö
ì"íãáãâÞâ;å$èàçWâîèÞçMë\áoÝ
æ@å$èàå$íãíãçMíﬃêDácÞàßOçå$ä ßOî$Þàß"çMèMý
Qæ"íãácÞÞáoÝ"ï ÞàßçáoÝæ
ö
ÞúíãáãâÞôáoÝ8Þî ÞKê)îiâ
ö
ìjíãáãâÞâOáãâôåÝáoÝ"çòQæçÝâácõ8çîæçMèàå1Þáãî8Ýéì&çMäå
ö
âçî8ÝícüÈÞàßç
æîáoÝ8ÞçMèàâÞîßÞàßçDëjå1Þàåì"íãîﬁä`uﬁâ`å$èàç.äMîæ"áãçMëéÝî$ÞÞàßçDëjå1ÞàåßçMíãçðkçÝóÞâMýt\çMèïáoÝïWÞàßç.âîèÞçMë]â
ö
ì"íãáãâÞâáãâ
åÝ\çòQæçÝâácõ8ç7îæçMèàå1Þáãî8ÝéìçMäå
ö
âçÞàß"ç7å$äÞ
ö
å$íëjå1Þàå]çMíãçðkçÝóÞâßå$èçWäMî8ðñæjå$èçMë\åÝ"ë\äMîæ"áãçMë Þî]Þàßç
î
ö
Þæ
ö
Þ?íãáãâÞMýáoÝäMç7ÞàßçZíãáoÝFuﬁâßì&çÞêŁçMçÝÝî3ëjçMâå$èçZð
ö
Þàå$ì"íãçZæîáoÝ8ÞçMèâéÝçMácÞàßçMèßÞàßçbâæjíãácÞWÝîè?Þàßç
ðkçMèàïçäåÝñìççòçMä
ö
ÞçMë]áoÝkæjå$èàå$íãíãçMí"ê;ácÞàßZÞàßç.èàçMä
ö
èâácõ8ç.âàîèÞáoÝïQýï>âpë"áãâä
ö
ââçMëZáoÝ

ß"å$æÞçMè
=
éﬁÞàßç
æjå$èàå$íãíãçMíâæçMçMë
ö
æOî÷ÞàßçWÞèàå$ë"ácÞáãî8Ý"å$íæjå$èàå$íãíãçMíhðkçMèïçMâàîèÞ;å$íãïîèácÞàß"ð²áãâDâàçõ8çMèçMícüôíãáoðkácÞçMë\ìçMäå
ö
âç
ÞàßçWðñçMèïç?âçMù
ö
çÝ8Þáoå$íãícüO÷ îíãíãîê;âDÞàßçWæjå$èàå$íãíãçMíﬃâîèÞáoÝïQý
~,lkn,Gd j6{0|2`08R¤> ;6ÆÊ6{¯G÷0369869¤¢3¯ù¡E¢MËÆ ÷¢\R4176«l¡¤¬¯
.háãï
ö
èç}3ýfg{ïácõ8çMâWÞàßçkðkçå$â
ö
èçMë§âæçMçMë
ö
æ î÷pÞàßçbÞè å$ë"ácÞáãî8Ý"å$íæjå$è å$íãíãçMíðkçMèïçMâîèÞ?æjèîïèàåðÓîgõ8çMè
åÝZç54ñäMáãçÝóÞ)âçMù
ö
çÝ8Þáoå$íjðñçMèïçMâîèÞ`æ"èîïèàåð ÷ îèpíãáoÝNuçMëkíãáãâÞâê;ácÞàßñð
ö
Þàå$ì"íãçíãáoÝFuﬁâMýþDßç.ðñçå$â
ö
èçû
ª h
°
»U¾NÆ
±
ÚÅI»
±ãí
MÁÃÂ&¹i¶)µ
¼
~Ì$µÌÍA·3Ä6¾&Å
­zy³
´Gµ¶Ù½"·3¹
Ï
±iÐ
·3Ä
Þ`Þ`Þ
±
ÄÚ
í
<ÁVÂ&¹G¶)µ`À
°
»U¾NÆ
±
ÚÅI»
±
Ç<É
³
ÁÃµ
¼
Ñn´ÉM<µ`Ë
Ó
!¼ µ`ËMüÁqXﬁ©GµÍA·+Ä6¾9Å
­Ó
ÁV¶µÙ½"·3¹
Ï
±iÐ
·3Ä
Þ`Þ`Þ
±
ÄÚÈÇiÉ
³
ÁfµÀ
°
»U¾NÆ
±
ÚÅI»
±{Û
X$
¼3Ó
Ì¼ µ`ËüÁ»Xi©Gµ`ËÍ]<µÉM<µÍA·+Ä6¾9Å
­Ó
ÁV¶µÙ½"·3¹
Ï
±iÐ
·3Ä
Þ`Þ`Þ
±
ÄÚ
Û
X$)À
°
»U¾NÆ
±
ÚÅI»
±{Û
X$¶)µ
¼§¦
´¶Gµ¨FË9ÇGGµ¨ ÍA·3Ä¾&Å
­Ó
ÁÃ¶µ`ÀÎAÌ$Ì
³Ã³

³
~1É<µ©WÍA·+Ä

Ì'µMÌ
³
½ ·+¹
Y
³
iÂ&¹ Õ$Ë\Y
³
<Â&¹
ý
ÍY
³
<Â&¹
#
Â`Â`¶¶`À
[
µ ÎAÌ$¶µ
z
´¨ ÍY"i
³
Ì$´FÀ
Ó
Ì¼ µ`Ë-ÇG)µﬀ¨
Ó
Ì¼ µ Í
Ó
ÁV¶µ
¼/¦
´M¶)µﬀ¨
â
Y
³
<Â&¹
Ó
´\X$µ|©9½¯À
üÁqXﬁ©GµË9ÇG)µﬀ¨ üÁqXﬁ©GµÍ
Ó
ÁV¶µ
¼/¦
´M¶)µﬀ¨
â
Y
³
<Â&¹
Ó
´\X$µ|©9½¯À
Ï
±iÐ
·3Ä
[
`µ
¼/¦
´M¶)µﬀ¨FË3Y
³
iÂ&¹ Õ$Ë
[
`µ ÎAÌ)¶µ
z
´3¨9½ÙÀ
·3¿ Ä¾
­)[
µ ÎAÌ)¶µ
z
´3¨
­k±
Ä
[
µ
¼§¦
´M¶)µ¨NË\Y
³
<Â&¹
ý
Ë
[
`µ ÎAÌ$¶µ
z
´¨9½¯À
·+¿
[
`µ ÎAÌ$¶µ
z
´3¨
­k±
Ä
í
<ÁÃÂ&¹i¶)µ
¼
Y
³
<Â&¹ Õ
â
~Ì'µÌ
¼
Õ
âÃâ
Y
³
<Â&¹ Õ
â Ó
´\X)µ©9½½¯À
Îy<µ
¼
ÇGGµ¨FË\Y
³
iÂ&¹ Õ5½ÙÀ
±
ä3¹
±
Îy<µ
¼3Ó
!¼ µ`Ë3Y
³
<Â&¹ ÕU½¯ÀMÎ"<µ
¼
üÁ»Xi©Gµ`Ë\Y
³
<Â&¹
ý
½ÙÀ
ÇiÉ
³
Áfµ
¼§¦
´¶Gµ¨FË
Ó
Ì¼ µË
Û
ÁÀ¨FËMüÁqXﬁ©Gµ¯½ÙÀ
·3¿ÎAÌ)Ì
³f³

³
~ÉMµ©å
á­ﬀkP±
Ä
Û

X)¶)µ
¼3Ó
Ì¼ µËMÇi)µ¨
Ó
Ì¼ µË
á
½ÙÀ
Û

X)¶)µ
¼
üÁ»Xi©)µËÇG)µﬀ¨ üÁ»Xi©Gµ`Ë
á
½¯À
±
ä+¹
±
°
»5º
Ð9è
ºTÎAÌ$Ì
³Ã³

³
ÁféÌ$ê
³
 ÇGìi<´MÂY)À
Û

X)¶)µ
¼3Ó
Ì¼ µËMÇi)µ¨
Ó
Ì¼ µËMÎAÌ$Ì
³Ã³

³
~É<µ|©WÔçÕ5½ÙÀ
Û

X)¶)µ
¼
üÁ»Xi©)µËÇG)µﬀ¨ üÁ»Xi©Gµ`ËMÎAÌ)Ì
³f³

³
~É<µ|©	ÔçÕU½¯À
±
ÄÚ6·3¿À
Û
X$
¼
ÇGGµ¨
Ó
!¼ µ`Ë-Çi)µ¨ üÁ»Xi©)µË9ÇG)µﬀ¨9½¯À
±
ÄÚ6·3¿À
±
ÄÚ·+¿À
±
ÄÚ
Û
X$¶GµÀ
r`èîïèàåð 3ýæö-îŁþè å$ë"ácÞáãî8Ý"å$íæ@å$èàå$íãíãçMíðkçMèàïçMâîèÞ.÷ îè.íãáoÝFuçMëôíãáãâÞâ.êDácÞàßOð
ö
Þàå$ìjíãçßíãáoÝFu3âý
ª<ª
0
5
10
15
0 1 2 4 8 12 16
Sp
ee
du
p 
ov
er
 s
eq
ue
nt
ia
l
Î
Number of processors
Parallel Mergesort with Mutable Links
Ideal speedup
16,777,216 elements
8,388,608 elements
4,194,304 elements

Mﬃê¸¼ 9ËfÕﬀ9Ë 
á
w
³
´Gµ¶
ﬃ
Ë 
ﬃ ﬃ
Ë 
á ﬃ

³
´Gµ¶ ÕËtﬂﬁﬂ ﬂiË
ý
Õﬀ
³
´)µ¶
ÉM<Â`¶¶G¶ ØQÁV ÇiÉ9`ﬀ¨MMÉ ØQÁÃ ÇiÉ¨MÉ ØQÁVﬃ ÇiÉ9`ﬀ¨MMÉ
¶ìi<´GµÁVÌ
³ ﬃ

â
Õﬀ  Õ"ﬂ
ýMâ ﬃﬁﬃ
  ﬁ
âý'á

Õ
ﬃ

â ﬃ
 Õ
â á
Õ"ﬂ
ýMâ ﬃ
 Õ
â á
 ﬁ
â
ﬂ Õ
â á
ý
i
â
ﬂ Õ
â
 MÕ
â ý
Õ Õ
â
 Õ
ý<â ﬃ
Õ Õ
â


ý
ﬂ
â

ﬃ

â
Õ 
â
Õﬀ 
â
Õ Õ$Õﬀ
â

á

âý
ﬃ ý$áMâ
iﬂ 
â
Õ 
áâ ﬃ
 
âý ﬃ)ýMâ ﬃ
 
â

Õ
ý
Õﬂ
â
ﬂ 
â
ﬂ 
â
  
â
 ﬂ
áâ

ý

âý
Õﬀ Õﬂ
â

ﬃ

â ﬃ

â
Õ 
â á

ﬃâ áﬁﬃ

â

#
³Ã³
µÁÃ¶Ì$ÁV´¶ÂYG´3¨M¶
â
.háãï
ö
èç}3ýfg9îãæ&çMçMë
ö
æ\î÷`Þèàå$ë"ácÞáãî8Ýjå$íæjå$èàå$íãíãçMípðñçMèïçMâîèÞßîgõ8çMèâçMù
ö
çÝóÞáoå$ípðkçMèàïçMâîèÞß÷îèWíãáoÝFuçMë
íãáãâÞâDêDácÞàßOð
ö
Þàå$ì"íãçßíãáoÝFuﬁâ²0 ì"íãîﬁä`uúíãçÝï$ÞàßÏ
=
3éfi
=
çMíãçðkçÝóÞâ2 ý
e$<
1
10
100
1000
0 1 2 3 4
E
x
e
c
u
t
io
n 
ti
me
 (
se
co
nd
s)
log_2(number of processors)
Parallel Mergesort with Mutable Links
16,777,216 elements
8,388,608 elements
4,194,304 elements
 
 
 
.háãï
ö
èç\3ýú&îlòQçMä
ö
Þáãî8Ý ÞáoðñçWî÷Þè å$ë"ácÞáãî8Ý"å$íhæjå$èàå$íãíãçMíðkçMèàïçMâîèÞ?äMî8ðkæjå$èçMë\Þî{áãë"çå$íhâæçMçMë
ö
æôî÷
âçMù
ö
çÝóÞáoå$íðkçMèàïçMâîèÞ.÷ îè.íãáoÝFuçMëôíãáãâÞâ.êDácÞàßOð
ö
Þàå$ìjíãçßíãáoÝFu3â{0 ì"íãî3äuúíãçÝï$ÞàßMÏ
=
3éfi
=
çMíãçðkçÝóÞâ2 ý
e$&e
ðkçÝóÞâå$èçß÷ îèŁâàîèÞáoÝïZíãáãâÞâ)êDácÞàß	öQése ª öQéú<iöñÞî	e = éf<<3éfg9e = áoÝóÞçMïçMè.çMíãçðñçÝ8ÞâáoÝúì"íãîﬁä`uﬁâî÷ = 3éfi =
çMíãçðkçÝóÞâ>î8ÝEe7Þîe = æ"èîﬁäMçMââîèâýÜÝôçå$ä ß§äå$âç$é&Þàßç7æjå$èàå$íãíãçMíë"çMæÞàßOáãâ;Þàßçâàðñå$íãíãçMâÞ>ë"çMæÞàßOÞàß"å1Þ
ïácõ8çMâDå1Þ.íãçå$âÞ.î8Ý"çßæjå$èàå$íãíãçMíÞàßèçå$ëúæçMè)æ"èîﬁäMçMââîè.å1ÞÞàßç?ìî$ÞÞî8ð íãçõ8çMíﬃî÷Þàßç?æjå$èàå$íãíãçMíèçMä
ö
èàâáãî8Ý
0 ç$ýBïQýãé÷îèhkæ"èàî3äMçMââàîèâMé"Þàßçæjå$èàå$íãíãçMíë"çMæÞàßOáãâM2 éå$â;ÞàßáãâDê)å$â>÷î
ö
Ýë^Þîñïácõ8çÞàßçì&çMâÞDâæçMçMë
ö
æý
þDßç7âçMù
ö
çÝóÞáoå$íðkçMèïçMâîèÞ>æ"èàîïèàåð Þàß"å1Þßáãâ
ö
âçMë ÷îèßâàæ&çMçMë
ö
æ\äMî8ðñæjå$èáãâî8Ý\áãâßáãë"çÝóÞáãäå$íhÞîúÞàßç
æjå$èàå$íãíãçMíŁðkçMèïçMâàîèÞæ"èîïèàåðOéçòäMçMæÞWÞàß"å1ÞWÞàßçZèçMä
ö
èâàácõ8çkâîèÞáoÝïôî÷`Þàß"çkâ
ö
ì"íãáãâÞâáãâæçMè÷ îèàðkçMë
âçMù
ö
çÝóÞáoå$íãícüý
ï>â;çòæçMäÞçMëé&Þàßç7ðñçå$â
ö
èçðñçÝ8ÞâDâàßîêIÞàß"å1Þ>ÞàßçÞè å$ë"ácÞáãî8Ý"å$íhæjå$èàå$íãíãçMíhðkçMèïçMâàîèÞ>å$íãïîèácÞàßjð
÷ îèíãáoÝFuçMëSíãáãâÞâêDácÞàßSð
ö
Þàå$ì"íãçbíãáoÝFuﬁâáãâî8Ýícü§ç5ñçMäÞácõ8ç]÷ îèå^âàð]å$íãíhÝ
ö
ð7ìçMè?î÷`æ"èàî3äMçMââàîèâMýbþDßç
æjå$èàå$íãíãçMíå$íãïîèácÞàßjðFëjçMíãácõ8çMèâ)ïî3îﬁë]âàæ&çMçMë
ö
æñ÷ îè
ö
ækÞîb÷î
ö
èpæ"èîﬁäMçMââîèàâŁåÝë]õ8çMèüñíãácÞÞíãçßå$ë"ëjácÞáãî8Ý"å$í
âæçMçMë
ö
æ\÷îèßðñîèçWÞàßjåÝô÷ î
ö
è?æ"èîﬁäMçMââîèâýbQæçMçMë
ö
æ"âDáoÝäMèàçå$âç7õ8çMèü\íãácÞÞíãçbêDácÞàß\áoÝäMèçå$âàáoÝïúëjå1Þàå
íãçÝï$Þàßý.þ;ßáãâDæçMè÷ îèàðñåÝ"äMç>æ@å1ÞÞçMèàÝôáãâ>äMî8ÝâáãâÞçÝ8Þ>êDácÞàß²`ù
ö
å1Þáãî8Ý = ýseZåÝëOê;ácÞàßOî$ÞàßçMè>èçMæîèÞçMë
èçMâ
ö
ícÞâTôfe<e'ö
õ
ý
~,lkn,vu jR03
6IÆÇ6{0356¯ﬁ2`0\¢ùM¡7¢<do-¡¤ 
6-¬5°¯r¯r¡7¤869¤¢²«l¡¤¬¯
þDßçbæjå$è å$íãíãçMípðkçMèïçMâàîèÞWå$íãïîèácÞàß"ð ÷îèßíãáoÝFuçMëíãáãâÞâêDácÞàß§âàáoÝïíãçûå$ââáãï8Ý"ðñçÝ8ÞíãáoÝFu3âßáãâWæ"èçMâçÝóÞçMë
áoÝÖr`èîïèàåð_3ýf3ý þDßçäMî8ðñæ"íãçÞçÞçòQÞ\î÷ÞàßçSæ"èîïè åðÄáãâôïácõ8çÝÆáoÝ ï>æ"æçÝë"áPò ð;ýúﬁýf3ý þDßç
æjå$èàå$íãíãçMíðñçMèïçMâîèÞú÷ îè{íãáoÝNuçMëíãáãâÞâúêDácÞàßwâáoÝïíãçûå$ââàáãï8Ý"ðkçÝóÞOíãáoÝFuﬁâ{áãâúçMââàçÝ8Þáoå$íãícüáãë"çÝóÞáãäå$í?Þî
Þàßç;Þèàå$ë"ácÞáãî8Ý"å$íæjå$è å$íãíãçMíðñçMèïçMâîèÞŁ÷îèŁíãáoÝFuçMëúíãáãâÞâ)êDácÞàß{ð
ö
Þàå$ì"íãç;íãáoÝFu3âéﬁçòäMçMæÞ)Þàß"å1ÞŁÞàßç;âàáoÝïíãçû
å$ââáãï8ÝjðkçÝóÞíãáoÝFuﬁâå$íãíãîgê Þàßç)ðkçMèïçpÞî;ìçpæçMè÷ îèàðñçMëáoÝWæ@å$èàå$íãíãçMíﬁêDácÞàßÞàß"çpèçMä
ö
èàâácõ8ç`âàîèÞáoÝï>î÷Þàßç
â
ö
ìjíãáãâÞâMý0 þDßç)âæ"íãácÞäMî
ö
íãëkå$íãâîßìçŁæçMè÷îè ðkçMë7áoÝbæjå$èàå$íãíãçMíQêDácÞàß7ÞàßçðñçMèïçŁåÝ"ëZèçMä
ö
èâácõ8ç)âîèÞáoÝïQé
ì
ö
ÞÞàåiuçMâZÞîﬁî íãácÞÞíãçúÞáoðñç]÷ îè7Þàßáãâ7Þî§ì&çñêŁîèÞàß8ê;ß"áãíãç$ýf2IþDßç{âæ"íãácÞZåÝë¢ðñçMèïç{îæ&çMè å1Þáãî8Ýâkå$èç
çMââçÝóÞáoå$íãícü
ö
Ýä ßjåÝïçMë\÷ èî8ð ÞàßçÞèàå$ë"ácÞáãî8Ý"å$íhæjå$èàå$íãíãçMíðñçMèïçMâîèÞ>÷îè?íãáoÝFuçMë§íãáãâÞâ>êDácÞàß ð
ö
Þàå$ì"íãç
íãáoÝFuﬁâMý
ﬁüÝäßèî8Ýáãøå1Þáãî8Ý­ìçÞKê)çMçÝ æjå$è å$íãíãçMí.ðkçMèïçúåÝë­âîèÞáoÝïîæçMèàå1Þáãî8Ý"âZáãâÞàß"èî
ö
ï8ß­èçå$ë­îæçMèû
å1Þáãî8Ýââ
ö
âæçÝë"áoÝ"ï{î8ÝÞàßçkçõå$í
ö
å1Þáãî8Ýî÷
ö
Ýjå$ââáãï8ÝçMëSíãáoÝNu3âWåÝ"ëSèçMâ
ö
ðñáoÝï{ê;ßçÝ ÞàßçñíãáoÝFu3â7å$èç
å$ââáãï8Ý"çMë§õ$å$í
ö
çMâýßÜÝ\ÞàßáãâßðñåÝjÝçMèMé&Þàßç7Ý"çÞKê)îèYu\î÷pæjå$èàå$íãíãçMíðkçMèàïç7åÝë§âîèÞáoÝïúîæ&çMè å1Þáãî8Ýâå$èç
áoðkæjíãáãäMácÞícü{âüÝäßèî8ÝáãøMçMëOì3üñÞàß"çßæ"èîﬁë
ö
äÞáãî8Ý^åÝë^äMî8Ýâ
ö
ðkæÞáãî8Ýúî÷áoÝæ
ö
ÞåÝ"ë^î
ö
Þæ
ö
ÞíãáãâÞâMý`þDßç
rpèàáãîèácÞKüOæ"è å$ï8ðñåZáãâ
ö
âçMëOÞî]ïácõ8çßáãï8ß"çMèDâäßçMë
ö
íãáoÝï]æ"èáãîèácÞáãçMâ;ÞîkÞàß"çWðkçMèïçWîæ&çMè å1Þáãî8Ýâ>å1Þ;Þàßç
î
ö
ÞçMèíãçõ8çMíãâî÷`èàçMä
ö
èâáãî8Ýéê>ßáãä ßSðñçMèïçbíoå$èïçMèíãáãâÞâýÈácÞàßî
ö
ÞWå$âàâáãï8Ý"ðkçÝóÞî÷Łæ"èáãîèácÞáãçMâMéæ&îﬁîè
íãî8å$ëkìjå$íoåÝ"äMáoÝïäåÝZîﬁäMä
ö
èpå$âpå?èàçMâ
ö
ícÞî÷@Þàßçíoå$èïçMâÞ`ðñçMèïç)îæçMèàå1Þáãî8Ýâ`Ý"î$Þì&çMïáoÝjÝáoÝï?çòQçMä
ö
Þáãî8Ý
ö
ÝóÞáãíÝçå$èÞàß"çßçÝëOî÷ÞàßçßäMî8ðkæ
ö
Þàå1Þáãî8Ýý
e$Mg
°
»U¾NÆ
±
ÚÅI»
±ãí
MÁÃÂ&¹i¶)µ
¼
~Ì$µÌÍA·3Ä6¾&Å
­zy³
´Gµ¶Ù½"·3¹
Ï
±iÐ
·3Ä
Þ`Þ`Þ
±
ÄÚ
í
<ÁVÂ&¹G¶)µ`À
°
»U¾NÆ
±
ÚÅI»
±
Ç<É
³
ÁÃµ
¼
Ñn´ÉM<µ`Ë
Ó
!¼ µ`ËMüÁqXﬁ©GµÍA·+Ä6¾9Å
­Ó
ÁV¶µÙ½"·3¹
Ï
±iÐ
·3Ä
Þ`Þ`Þ
±
ÄÚÈÇiÉ
³
ÁfµÀ
°
»U¾NÆ
±
ÚÅI»
±{Û
X$
¼3Ó
Ì¼ µ`ËüÁ»Xi©Gµ`ËÍ]<µÉM<µÍA·+Ä6¾9Å
­Ó
ÁV¶µÙ½"·3¹
Ï
±iÐ
·3Ä
Þ`Þ`Þ
±
ÄÚ
Û
X$)À
°
»U¾NÆ
±
ÚÅI»
±{Û
X$¶)µ
¼§¦
´¶Gµ¨FË9ÇGGµ¨ ÍA·3Ä¾&Å
­Ó
ÁÃ¶µ`ÀÎAÌ$Ì
³Ã³

³
~1É<µ©WÍA·+Ä

Ì'µMÌ
³
½ ·+¹
Y
³
iÂ&¹ Õ$Ë\Y
³
<Â&¹
ý
ÍY
³
<Â&¹
#
Â`Â`¶¶`À
[
µ ÎAÌ$¶µ
z
´¨ ÍY"i
³
Ì$´FÀ
Ó
Ì¼ µ`Ë-ÇG)µﬀ¨
Ó
Ì¼ µ Í
Ó
ÁV¶µ
¼/¦
´M¶)µﬀ¨
â
Y
³
<Â&¹
Ó
´\X$µ|©9½¯À
üÁqXﬁ©GµË9ÇG)µﬀ¨ üÁqXﬁ©GµÍ
Ó
ÁV¶µ
¼/¦
´M¶)µﬀ¨
â
Y
³
<Â&¹
Ó
´\X$µ|©9½¯À
Ï
±iÐ
·3Ä
[
`µ
¼/¦
´M¶)µﬀ¨FË3Y
³
iÂ&¹ Õ$Ë
[
`µ ÎAÌ)¶µ
z
´3¨9½ÙÀ
·3¿
[
µ ÎAÌ)¶µ
z
´3¨
­k±
Ä
ª
³
)¶
¼
ÇG)µﬀ¨9½¯À
±
ä+¹
±
[
µ
¼§¦
´M¶)µ¨NË\Y
³
<Â&¹
ý
Ë
[
`µ ÎAÌ$¶µ
z
´¨9½¯À
·+¿
[
`µ ÎAÌ$¶µ
z
´3¨
­k±
Ä
í
<ÁÃÂ&¹i¶)µ
¼
Y
³
<Â&¹ Õ
â
~Ì'µÌ
¼
Õ
âÃâ
Y
³
<Â&¹ Õ
â Ó
´\X)µ©9½½¯À
Îy<µ
¼
ÇGGµ¨FË\Y
³
iÂ&¹ Õ5½ÙÀ
ª
³
G¶
¼
ÇGGµ¨9½ÙÀ
±
ä3¹
±
Îy<µ
¼3Ó
!¼ µ`Ë3Y
³
<Â&¹ ÕU½¯ÀMÎ"<µ
¼
üÁ»Xi©Gµ`Ë\Y
³
<Â&¹
ý
½ÙÀ
ÇiÉ
³
Áfµ
¼§¦
´¶Gµ¨FË
Ó
Ì¼ µËMüÁqXﬁ©Gµ¯½ÙÀ
·3¿ÎAÌ)Ì
³f³

³
~ÉMµ©å
á­ﬀkP±
Ä
Û

X)¶)µ
¼3Ó
Ì¼ µËMÇi)µ¨
Ó
Ì¼ µË
á
½ÙÀ
Û

X)¶)µ
¼
üÁ»Xi©)µËÇG)µﬀ¨ üÁ»Xi©Gµ`Ë
á
½¯À
Û

X)
¼
Çi)µ¨
Ó
Ì¼ µË&ÇG)µﬀ¨ üÁqXﬁ©Gµ`Ë&Çi)µ¨&½¯À
±
ä+¹
±
°
»5º
Ð9è
ºTÎAÌ$Ì
³Ã³

³
ÁféÌ$ê
³
 ÇGìi<´MÂY)À
Û

X)¶)µ
¼3Ó
Ì¼ µËMÇi)µ¨
Ó
Ì¼ µËMÎAÌ$Ì
³Ã³

³
~É<µ|©WÔçÕ5½ÙÀ
Û

X)¶)µ
¼
üÁ»Xi©)µËÇG)µﬀ¨ üÁ»Xi©Gµ`ËMÎAÌ)Ì
³f³

³
~É<µ|©	ÔçÕU½¯À
°
»5º
Ð9è
ºTÎyÁÃ)ÁfµKÝ
¼
~Ì¼3Ì)
³
µ ÎyÁfGÁÃµKÝB ÎAÌ)Ì
³f³

³
~1É<µ©9½ÙÀ
Û

X)
¼
Çi)µ¨
Ó
Ì¼ µË&ÇG)µﬀ¨ üÁqXﬁ©Gµ`Ë&Çi)µ¨&½¯À
±
ÄÚ6·3¿À
±
ÄÚ6·3¿À
±
ÄÚ·+¿À
±
ÄÚ
Û
X$¶GµÀ
rpèîïè åð 3ýf9î1rå$èàå$íãíãçMíðkçMèïçMâîèÞ.÷îè;íãáoÝFuçMëOíãáãâÞâDêDácÞàß^âáoÝïíãçûå$âàâáãï8Ý"ðkçÝóÞDíãáoÝFuﬁâMý
e$<
~,lkn,+j j6{0|2`08R¤> ;6ÆÊ6{¯G÷0369869¤¢3¯ù¡E¢M o¡
¤ 76-¬U°¯r¯i¡
`¤869¤¢b«l¡¤¬¯
.háãï
ö
èç63ýæöïácõ8çMâbÞàßçúðkçå$â
ö
èàçMëâæçMçMë
ö
æ¢î÷Þàßç{æjå$èàå$íãíãçMíðñçMèïçMâîèÞbæ"èîïèàåð ÷ îè7íãáoÝNuçMë¢íãáãâÞâ
êDácÞàß\âáoÝïíãçûå$ââàáãï8Ý"ðkçÝóÞßíãáoÝFu3â?îgõ8çMèåÝôç54ñäMáãçÝóÞâçMù
ö
çÝóÞáoå$íhðñçMèïçMâîèÞ>æ"èîïèàåð ÷ îè;íãáoÝNuçMë íãáãâÞâ
êDácÞàßð
ö
Þàå$ì"íãç7íãáoÝFuﬁâMý þDßçbðkçå$â
ö
èàçðkçÝóÞâ>å$èçb÷ îèßâîèÞáoÝï^íãáãâÞâ?êDácÞàßöQése ª öQéú<iöOÞîe = éf<<3éfg9e =
áoÝóÞçMïçMèOçMíãçðkçÝóÞâúáoÝEìjíãî3äu3â^î÷ = 3éfi = çMíãçðkçÝóÞâ{î8Ý e Þîûe = æ"èîﬁäMçMââîèâMýÜÝwçå$ä ßÈäå$âç$é>Þàßç
æjå$èàå$íãíãçMíë"çMæÞàß^áãâ.Þàßçâàð]å$íãíãçMâÞDë"çMæÞàß^Þàß"å1ÞDïácõ8çMâ?å1ÞDíãçå$âÞ;î8Ý"çæjå$èàå$íãíãçMíÞàßèçå$ëOæçMè.æ"èàî3äMçMââàîèDå1Þ
Þàßçßìî$ÞÞî8ðtíãçõ8çMíî÷ÞàßçWæjå$èàå$íãíãçMíﬃèçMä
ö
èâáãî8Ý0 ç$ýBïQýãé@÷ îèwhbæ"èàî3äMçMââàîèâMéÞàßçßæjå$è å$íãíãçMíﬃë"çMæÞàß^áãâﬃM2 é@å$â
ÞàßáãâWê)å$â7÷î
ö
ÝëÞîôïácõ8ç]ÞàßçkìçMâÞâæçMçMë
ö
æý{þDßçkâçMù
ö
çÝóÞáoå$í`ðñçMèïçMâîèÞWæjèîïèàåðÓÞàßjå1Þáãâ
ö
âçMë
÷ îèâæçMçMë
ö
æäMî8ðkæ@å$èáãâî8Ý áãâçMââàçÝ8Þáoå$íãícü­áãë"çÝóÞáãäå$í`Þî\Þàßç{æjå$èàå$íãíãçMí)ðkçMèïçMâàîèÞ7æjèîïèàåð^éhçòäMçMæÞ
Þàß"å1ÞßÞàßçZíãáoÝNu3âáoÝ Þàß"çZíãáãâÞâWå$èçkð
ö
Þàå$ì"íãçZæîáoÝóÞçMèâåÝë§ÞàßçZèàçMä
ö
èâácõ8çZâîèÞáoÝïOåÝëSðkçMèàïáoÝïOå$èç
æçMè÷ îèàðkçMëúâçMù
ö
çÝóÞáoå$íãícüý
þDß"ç.ðkçå$â
ö
èàçðkçÝóÞââàßîê Þàß"å1ÞÞàßç.æ@å$èàå$íãíãçMíjðkçMèàïçMâîèÞpæ"èàîïèàåð ÷ îèíãáoÝFuçMëñíãáãâÞâêDácÞàßZâàáoÝïíãçû
å$ââáãï8ÝjðkçÝóÞ>íãáoÝFuﬁâßë"çMíãácõ8çMèâßäMî8Ý"âáãë"çMèàå$ì"ícü ìçÞÞçMè>âàæ&çMçMë
ö
æôÞàßjåÝ ÞàßçWÞè å$ë"ácÞáãî8Ý"å$íæjå$èàå$íãíãçMíðñçMèïçû
âîèÞ]æ"èîïèàåðÌ÷ îèkíãáoÝFuçMë íãáãâÞâkêDácÞàß ð
ö
Þàå$ì"íãç^íãáoÝFuﬁâMýç."îè]âîèÞáoÝïﬁe
=
éf<<3éfg9e
=
çMíãçðñçÝ8Þâ]î8Ý e
=
æ"èîﬁäMçMââîèàâMéÞàßççòçMä
ö
Þáãî8Ý Þáoðñçî÷æ@å$èàå$íãíãçMíðkçMèïçMâîèÞ>÷ îè?íãáoÝFuçMëíãáãâÞâ>êDácÞàß âáoÝïíãçûå$ââàáãï8Ý"ðkçÝóÞ
íãáoÝFuﬁâDáãâ
=
ñæçMèäMçÝ8Þ;î÷Þàß"çßçòQçMä
ö
Þáãî8ÝôÞáoðkçWî÷æ@å$èàå$íãíãçMíðñçMèïçMâîèÞ.÷ îèDíãáoÝFuçMë\íãáãâÞâ.ê;ácÞàßOð
ö
Þàå$ì"íãç
íãáoÝFuﬁâMý.þDßçWâæçMçMë
ö
æOâäå$íãçMâ>Þî{áoÝäMèçå$âáoÝ"ï{Ý
ö
ð7ìçMèâî÷æ"èîﬁäMçMââîèâ>åÝë âàßîê;âDïèçå1ÞçMè?áoÝäMèçå$âàçMâ
êDácÞàßáoÝ"äMèçå$âáoÝï\ëjå1Þàå^íãçÝï$Þàßý{þDßçkå$ë"ëjácÞáãî8Ý"å$íæçMè÷ îèàðñåÝäMçbáãâîìÞàå$áoÝçMëSê;ácÞàßî
ö
ÞWå$ë"ë"áoÝ"ïôåÝ8ü
äMî8ðkæjíãçòQácÞü{ÞîkÞàßçæ"èîïè åð^ý
þDß"ç7æ@å$èàå$íãíãçMíðkçMèïçMâàîèÞå$íãïîèácÞàß"ðÓ÷ îèßíãáoÝFuçMëíãáãâÞâßê;ácÞàß§âáoÝïíãçûå$ââáãï8ÝjðkçÝóÞíãáoÝFu3âßáãâßâàíãîê)çMè
åÝë]ë"î3çMâŁÝî$Þ`âàäå$íãç>å$â`êŁçMíãíå$â`ÞàßçDî8ÝçûKëjçMçMæ]æjå$è å$íãíãçMí@ðkçMèàïçMâîèÞŁå$íãïîèàácÞàß"ð ÷îèŁå$èèàåMüQâŁæ"èçMâçÝóÞçMë
áoÝ

ßjå$æÞçMè
=
ý´;î8Ý"çÞàßçMíãçMââMéﬁæjå$èàå$íãíãçMí@ðñçMèïçMâîèÞî÷åßíãáoÝFuçMëñíãáãâÞ`ðñåü7ìçåÝñå$æjæ"èîæ"èáoå1Þçæ@å$èàå$íãíãçMí
âîèÞáoÝ"ïôå$íãïîèácÞàß"ð ÷îèßÞàß"çZ÷îíãíãîgêDáoÝïôèàçå$âî8ÝâUî0 á32?æ@å$èàå$íãíãçMípðkçMèàïçMâîèÞî÷åúíãáoÝFuçMëíãáãâÞèçMù
ö
áãèçMâ
äMî8ÝâáãëjçMèàå$ì"ícüZíãçMââŁçòﬁÞèàåWëjå1ÞàåâÞîèàå$ïçDÞàßjåÝZî8ÝçûKë"çMçMæ{æjå$èàå$íãíãçMí&ðkçMèïçMâîèÞMé0 áãá32áã÷@Þàß"çDëjå1ÞàåWíãçÝï$Þàß
äåÝ"Ýî$Þbìçkë"çÞçMèàðñáoÝçMëæjèáãîèWÞî\Þàßç]ïçÝçMèàå1Þáãî8Ý¢î÷Þàßç]ëjå1ÞàåﬁépåôíãáoÝNuçMë íãáãâÞZðñåüSìçZÞàßçúðkîâÞ
å$æ"æ"èàîæ"èáoå1ÞçDë@å1ÞàåâÞîèàå$ïç;âÞè
ö
äÞ
ö
èç$éåÝë0 áãáãá32ŁåWíãáoÝFuçMë{íãáãâÞå$íãíãîêDâë"üQÝ"åðñáãä.ë"áãâÞèàáãì
ö
Þáãî8Ý]î÷Þàßç
ëjå1Þàåkå$äMèàîââ.ÞàßçðkçðkîèàáãçMâŁî÷hâçõ8çMè å$íë"áVñçMèçÝóÞ.æ"èîﬁäMçMââîèâMý
~,lkn,v~ U6{0¡869¤¢r°¤EÐ¯r¡
¯
þDßçë"çõ8çMíãîæjðñçÝ8Þ?î÷Þàßç7æjå$èàå$íãíãçMíhðkçMèïçMâàîèÞ>æjèîïèàåð²÷îè?íãáoÝFuçMë§íãáãâÞâ>êDácÞàß\âáoÝïíãçûå$ââàáãï8Ý"ðkçÝóÞ
íãáoÝFuﬁâ.â
ö
æjæ&îèÞâî
ö
èçòQæçMèáoðñçÝ8Þàå$íæ"èîæîâácÞáãî8ÝâDå$âD÷îíãíãîgêDâUî
ﬁﬀﬃﬂ "!$#&%'%)(+*#-, #&%'%
î
þ;ßç]æ@å$èàå$íãíãçMí.ðkçMèïçMâàîèÞkå$íãïîèácÞàß"ðÌ÷ îèbíãáoÝFuçMë íãáãâÞâbêDácÞàß­âáoÝ"ïíãçûå$ââáãï8Ý"ðñçÝ8ÞZíãáoÝFuﬁâZáãâbçMâû
âàçÝ8Þáoå$íãícüáãë"çÝóÞáãäå$íÞîOåÝç54ñäMáãçÝóÞWâçMù
ö
çÝóÞáoå$íðkçMèïçMâàîèÞå$íãïîèácÞàß"ðÂ÷ îèßíãáoÝFuçMëíãáãâÞâêDácÞàß
e$iö
0
5
10
15
0 1 2 4 8 12 16
Sp
ee
du
p 
ov
er
 s
eq
ue
nt
ia
l
Î
Number of processors
Parallel Mergesort with Single-Assignment Links
Ideal speedup
16,777,216 elements
8,388,608 elements
4,194,304 elements

Mﬃê¸¼ 9ËfÕﬀ9Ë 
á
w
³
´Gµ¶
ﬃ
Ë 
ﬃ ﬃ
Ë 
á ﬃ

³
´Gµ¶ ÕËtﬂﬁﬂ ﬂiË
ý
Õﬀ
³
´)µ¶
ÉM<Â`¶¶G¶ ØQÁV ÇiÉ9`ﬀ¨MMÉ ØQÁÃ ÇiÉ¨MÉ ØQÁVﬃ ÇiÉ9`ﬀ¨MMÉ
¶ìi<´GµÁVÌ
³ ﬃ

â
Õﬀ  Õ"ﬂ
ýMâ ﬃﬁﬃ
  ﬁ
âý'á

Õ
ﬃ

â
Õ Õ
â á
Õ"ﬂ
ýMâ ﬃ
 Õ
â á
  
â
 Õ
â á
ý
9Õ
â
MÕ
ýMâ á ﬃ

â
rﬂ
ý<â á
Õ
ﬃGý<â ﬃ
 Õ
â


ý

âý'á

â
 ﬁ
â ﬃ
 
â
ﬂ iﬂ
â

á

â
ﬂ
ﬃ
Õ"
âý
 
â

ý

â
Õﬂ 
â
  
â
ﬁ 
â

Õ
ý
Õ
ý<â
ﬁ 
â

ý

â
ﬂ ﬂ
â á
ﬁ
â á
ﬂ ﬂ
â

Õﬀ Õ)Õ
â ﬃ)ý
ﬂ
â
Õ
ý$ýMâ ý$á
ﬂ
â ﬃ

áâ
 
â á
#
³Ã³
µÁÃ¶Ì$ÁV´¶ÂYG´3¨M¶
â
.háãï
ö
èç3ýæö-îëæ&çMçMë
ö
æOî÷hæjå$èàå$íãíãçMíhðkçMèïçMâàîèÞD÷ îè;íãáoÝFuçMë íãáãâÞâ;êDácÞàßOâàáoÝïíãçûå$ââáãï8Ý"ðñçÝ8Þ>íãáoÝFuﬁâ;îgõ8çMè
âçMù
ö
çÝóÞáoå$íðkçMèàïçMâîèÞ.÷ îè.íãáoÝFuçMëôíãáãâÞâ.êDácÞàßOð
ö
Þàå$ìjíãçßíãáoÝFu3â{0 ì"íãî3äuúíãçÝï$ÞàßMÏ
=
3éfi
=
çMíãçðkçÝóÞâ2 ý
e$M
1
10
100
1000
0 1 2 3 4
E
x
e
c
u
t
io
n 
ti
me
 (
se
co
nd
s)
log_2(number of processors)
Parallel Mergesort with Single-Assignment Links
16,777,216 elements
8,388,608 elements
4,194,304 elements
 
 
 
.háãï
ö
èçﬃ3ýf9îòQçMä
ö
Þáãî8ÝkÞáoðkçî÷&æjå$èàå$íãíãçMí&ðkçMèïçMâîèÞ÷îèíãáoÝNuçMëkíãáãâÞâê;ácÞàßZâáoÝïíãçûå$ââàáãï8Ý"ðkçÝóÞpíãáoÝFuﬁâ
äMî8ðkæ@å$èçMëZÞîWáãëjçå$íjâæçMçMë
ö
æZî÷âçMù
ö
çÝóÞáoå$í&ðñçMèïçMâîèÞ`÷îè`íãáoÝFuçMëñíãáãâÞâ`êDácÞàßkð
ö
Þàå$ìjíãç.íãáoÝFuﬁâw0 ì"íãîﬁä`u
íãçÝï$ÞàßÏ
=
3éfi
=
çMíãçðñçÝ8Þâ2 ý
e$ =
ð
ö
Þàå$ìjíãçpíãáoÝFuﬁâMýhþDßçæjå$è å$íãíãçMíãáãâàðIáãâäMî8Ýóõ8çÝáãçÝóÞícüçòæ"èçMââàçMë
ö
âàáoÝï.æjå$èàå$íãíãçMíãáãøå$ìjíãçâçMù
ö
çÝäMçMâ
î÷pâÞàå1ÞçðkçÝóÞâMéﬃåÝë\ÞàßçâàîæjßáãâÞáãäå1ÞçMëSåÝë§ßáãï8ßícüOë"üQÝ"åðñáãäâüÝä ß"èî8Ýáãøå1Þáãî8Ý§âÞèàå1ÞçMï$ü áãâ
çMíãçMï8åÝóÞícüiçòæ"èçMââçMë
ö
âàáoÝï§âáoÝïíãçûå$ââáãï8ÝjðkçÝóÞkíãáoÝFu3âZìçÞêŁçMçÝ Ýîﬁë"çMâZáoÝ¢ÞàßçúíãáoÝFuçMë íãáãâÞâMý
þ;ßçrpèàáãîèácÞKü æ"èàå$ï8ð]å§æ"èîgõﬁáãë"çMâ{åSâáoðñæ"íãç^ðkçÞàßîﬁëiî÷?áoðkæjèîõQáoÝïíãî8å$ë ì@å$íoåÝäMáoÝïQýÈþDßç
å$íãïîèàácÞàß"ð ê)î
ö
íãëEì&ç^äMî8Ý"âáãë"çMèàå$ì"ícüiðñîèç^äMî8ðkæ"íãáãäå1ÞçMëwáã÷?ácÞkê)çMèçôçòæ"èçMââàçMë
ö
âáoÝïíãçMâàâû
âÞè
ö
äÞ
ö
èçMëôäMî8ÝâÞè
ö
äÞâéjç$ýBïQýãé"Þàßèçå$ëjâêDácÞàßOì@å$èèáãçMè.åÝëOíãîﬁä`uúâüÝäßèî8Ýáãøå1Þáãî8Ýý
ﬁﬀﬃ789(:#-, 8<;
î
v?çMâæjácÞçOÞàßçOå$ë"ëjácÞáãî8Ý"å$í.âüÝä ß"èî8Ýáãøå1Þáãî8Ýiîgõ8çMèàßçå$ë"âéŁÞàß"ç^æjå$èàå$íãíãçMíDðñçMèïçMâîèÞñå$íãïîèácÞàßjð
÷ îè.íãáoÝFuçMëôíãáãâÞâ.êDácÞàßOâáoÝïíãçûå$ââáãï8ÝjðkçÝóÞ.íãáoÝFu3âDë"çMíãácõ8çMèâDâàáãï8ÝáVqjäåÝóÞícüúìçÞÞçMè.âàæ&çMçMë
ö
æ{Þàß"åÝ
åñÞèàå$ë"ácÞáãî8Ýjå$íæjå$èàå$íãíãçMíhðkçMèïçMâîèÞ?å$íãïîèácÞàßjð¾÷îè>íãáoÝFuçMë§íãáãâÞâ?êDácÞàß ð
ö
Þàå$ì"íãçWíãáoÝNu3âMýSçbë"î
Ý"î$Þ²uﬁÝîgê î÷)å^ðkîèçbç54ñäMáãçÝóÞWæjå$èàå$íãíãçMí`å$íãïîèácÞàß"ðÂ÷ îèâîèÞáoÝï^íãáoÝFuçMëSíãáãâÞâÞàß"å1ÞWäMî
ö
íãëSìç
çòæ"èçMâàâçMë
ö
âáoÝïßå>íãçMââûKâÞè
ö
äÞ
ö
èçMëbæjå$èàå$íãíãçMíæjèîïèàåðñðñáoÝïDðñî3ë"çMíﬁì
ö
ÞhÝî$ÞhêDácÞàßbî
ö
èðkîﬁë"çMí9ý
ﬁ>6?A@$BCEDF@G(:8HﬃDI!)DPJKJ:#-JK(:LDF@G(:B,
î
þ;ßç]æ@å$èàå$íãíãçMíðkçMèïçMâîèÞbå$íãïîèácÞàßjð ÷îèbíãáoÝFuçMë íãáãâÞâ7êDácÞàß¢âáoÝ"ïíãçûå$ââáãï8Ý"ðñçÝ8ÞZíãáoÝFuﬁâbäMî
ö
íãë
Ý"î$Þ`èçå$âî8Ýjå$ì"ícüñìç.çòæ&çMäÞçMë]Þî7ì&çDïçÝçMèàå1ÞçMë^å
ö
Þî8ðñå1Þáãäå$íãícü{÷èàî8ð åÝ]ç54ñäMáãçÝ8ÞâçMù
ö
çÝóÞáoå$í
ðñçMèïçMâîèÞñå$íãïîèàácÞàß"ðÎ÷ îèkíãáoÝFuçMë íãáãâÞâMýçïÓßáãï8ßﬁûKíãçõ8çMí
ö
Ýë"çMèàâÞàåÝë"áoÝï î÷>Þàßç^æ
ö
èàæ&îâàç{î÷
Þàß"ç\å$íãïîèácÞàß"ð áãâ]èçMù
ö
áãèçMëiÞî èçMäMîï8ÝáãøMç Þàß"å1Þ]îæçMèàå1Þáãî8Ý"â]î8ÝiÞàßçôíãáoÝFuﬁâ{ì&çÞêŁçMçÝwÝîﬁë"çMâ
äåÝ ìç
ö
âçMë å$â?âüÝäßèî8Ýáãøå1Þáãî8Ý§îæçMèàå1Þáãî8Ýâ?áoÝ åñæ@å$èàå$íãíãçMíãáãøMçMëõ8çMèâáãî8Ý î÷Þàß"ç7å$íãïîèácÞàßjð^ý
ÜÝSå$ë"ëjácÞáãî8Ýéhå
ö
Þî8ðñå1Þáãäkæ"èàîïèàåðÂæjå$è å$íãíãçMíãáãøå1Þáãî8Ý áãâë"áV4ñä
ö
ícÞ÷îèæjèîïèàåðkâ?Þàßjå1ÞáoÝóõ8îícõ8ç
æîáoÝóÞçMèâ.ÞîñëüQÝjåðkáãäå$íãícü3ûå$íãíãî3äå1ÞçMë ëjå1ÞàåZâÞè
ö
äÞ
ö
èçMâMé"ìçMäå
ö
âàçî÷æî$ÞçÝóÞáoå$íå$íãáoå$âáoÝ"ïQý
ﬁO	#9*P#FJ:BPQCR#F,P@6STBP%U@$%
î
x;çå$âî8ÝáoÝïQépÞçMâÞáoÝïQé`åÝë¢ë"çMì
ö
ïïáoÝï\áoÝ Þàßç{äMî8ÝóÞçòﬁÞkî÷Þàß"ç]âçMù
ö
çÝóÞáoå$í)âçðñåÝóÞáãäMâZðñåiuç
ëjçõ8çMíãîæjðkçÝóÞî÷"Þàßç)æjå$èàå$íãíãçMí"ðñçMèïçMâîèÞå$íãïîèácÞàßjð ÷îèhíãáoÝFuçMëZíãáãâÞâêDácÞàß7âáoÝïíãçûå$ââàáãï8Ý"ðkçÝóÞ
íãáoÝNu3âßçMââàçÝ8Þáoå$íãícüÝîúðkîèç7ë"áV4ñä
ö
ícÞ>Þàß"åÝ§ë"çõ8çMíãîæ@ðkçÝóÞ?î÷`å]âàçMù
ö
çÝóÞáoå$íæ"èîïè åð^ýbv?çõ8çMíPû
îæ@ðkçÝóÞDê)î
ö
íãëôìçWðñîèçWçMèèàîèûKæ"èî8ÝçWáoÝôå]íãçMââûKâÞè
ö
äÞ
ö
èçMëôæ@å$èàå$íãíãçMíæjèîïèàåðñðñáoÝïkðkîﬁë"çMí9é
æ@å$èÞáãä
ö
íoå$èícüôìçMäå
ö
âàçWî÷ÞàßçâîæjßáãâÞáãäå1ÞçMëSåÝë\ßáãï8ß"ícüOëüQÝjåðkáãäWæ@å1ÞÞçMèàÝâ>î÷hÞàßèçå$ë äMèçû
å1Þáãî8Ý åÝë^âüÝäßèî8Ýáãøå1Þáãî8Ýý
ï>íãíå$âæçMäÞâî÷pÞàß"ç7ìçÝç5qjÞâßî÷Łå^ßáãï8ßQûKíãçõ8çMíæjå$èàå$íãíãçMíæjèîïèàåðñðñáoÝï]ðñî3ëjçMíêDácÞàß§ëjáãèçMäÞäMî8Ý8Þèàîí
î÷æ@å$èàå$íãíãçMíãáãâàðtå$èç?áoÝäMèàçå$âçMë^÷îèå7æ"èîìjíãçð â
ö
ä ßúå$â.ðñçMèïçMâîèÞî÷å7íãáoÝFuçMë^íãáãâÞ)áoÝ{ê>ßáãä ßúßáãï8ßícü
ëüÝ"åðkáãäÞàßèçå$ëäMèçå1Þáãî8ÝSåÝëâüÝäßèî8Ýáãøå1Þáãî8Ý å$èçZèçMù
ö
áãèçMëåÝëáoÝ ê;ßáãäßíãî8å$ëSìjå$íoåÝ"äMáoÝï^áãâ
Ýî8Ýﬁû Þèàácõﬁáoå$í9ý
e$M
+
% MÑ Ò}lÓ-Òb
`ŁÔ)Ł`b
ÜÝZÞàßáãâŁâçMäÞáãî8ÝéQê)çDë"çMâäMèàáãì&ç.ÞàßçDë"çõ8çMíãîæ@ðkçÝóÞŁî÷åÝ]ç54ñäMáãçÝ8Þæjå$è å$íãíãçMíjæ"èîïè åðAÞî7äMî8ðkæ
ö
ÞçÞàßç
µ`¥´÷ å$äÞîèàáãøå1Þáãî8Ýôî÷håZÝî8ÝâáoÝ"ï
ö
íoå$èðñå1ÞèáPò{êDácÞàßî
ö
Þæ"ácõ8î$ÞáoÝïQýŁþDßç?æ"èîïè åð ë"çðkî8ÝâÞèàå1ÞçMâ)Þàßç
ö
âçpî÷âáoÝïíãçûå$ââáãï8ÝjðkçÝóÞÞKüQæçMâáoÝÞàßçpäMî8ÝóÞçòﬁÞhî÷å$èèàåüëjå1Þàå.âÞè
ö
äÞ
ö
èçMâåÝëWæ"èàîõQáãë"çMâå$ë"ëjácÞáãî8Ý"å$í
çò"åðkæ"íãçMâkî÷;Þàßç
ö
âàç^î÷;æjå$è å$íãíãçMíãáãøå$ì"íãç\÷ îèûKíãîﬁîæiâÞàå1ÞçðñçÝ8ÞâñêDácÞàßiå$èï
ö
ðñçÝ8Þâýï>ícÞàßî
ö
ï8ßiÞàßç
æjå$èàå$íãíãçMíÍµ`¥ ÷ å$äÞîèáãøå1Þáãî8Ýñå$íãïîèácÞàß"ðIáãâëjçõ8çMíãîæ&çMëb÷ èî8ðIåÝWç54ñäMáãçÝóÞhâçMù
ö
çÝ8Þáoå$í;µ`¥ ÷9å$äÞîèáãøå1Þáãî8Ý
å$íãïîèácÞàß"ðOéDÞàßç æjå$èàå$íãíãçMíßðñî3ë"áVq@äå1Þáãî8Ýâ]äMî
ö
íãë Ýî$Þ{èàçå$âî8Ý"å$ì"ícüwì&ç\çòQæçMäÞçMëÈÞî¢ìç\ïçÝçMè å1ÞçMë
å
ö
Þî8ð]å1Þáãäå$íãícük÷èî8ð Þàßç.âçMù
ö
çÝóÞáoå$í@å$íãïîèácÞàß"ðOý-SçDäMî8ðkæ@å$èç)ÞàßçDðñçå$â
ö
èçMëbæçMè÷ îèàðñåÝäMç)î÷Rµ`¥
÷9å$äÞîèáãøå1Þáãî8Ý
ö
âáoÝ"ïDâáoÝïíãçûå$âàâáãï8Ý"ðkçÝóÞhÞKüQæçMâÞî;Þàßç)ðkçå$â
ö
èçMëWæçMè÷ îèàðñåÝ"äMçî÷{µ`¥ ÷9å$äÞîèáãøå1Þáãî8Ý
ö
âáoÝ"ïZî8Ýícü{æ@å$èàå$íãíãçMíãáãøå$ì"íãç7÷îèûKíãîﬁîæôâÞàå1ÞçðkçÝóÞâDîè.ìjå$èàèáãçMèâ.÷ îè.âüÝä ß"èî8Ýáãøå1Þáãî8Ýý
~,/.,nm 1032550R8 onU69 K¡np ;£¢3¡72`¤
þDßç{âæçMäMáVqjäå1Þáãî8Ý¢î÷.Þàß"ç]æjå$è å$íãíãçMíµ¥t÷9å$äÞîèáãøå1Þáãî8Ýiæ"èàîïèàåð áãâ7ïácõ8çÝ­áoÝ/rpèàîïèàåð 3ý
=
ýþDßç
­¯®F° ±TÛ
Ì'µÁfßT·+¹º<»5»5º
®R¼
Ñn´Gµ!X$Q»UºMÄ
Ð&±|U¸
Ë<Ñn´Gµ!X$"»5ºÄ
Ð&±|U¸
½"¾&¿
ÊÒ³
GÌ'µÀ
°
»U¾NÆ
±
ÚÅI»
±{Ó9¦ Ê
Ì$Â`µ)ÁÃé`
¼
#
ÍA·+Ä
Û
Ì$µÁúßFÀ
Ó¦
Í ¾9Å
­ëÛ
Ì$µÁúßFÀ

M Ø©MÌ ¨¶1ÍA·+Ä Î)¶ÁÃµÁqº$5½ÙÀ
ÔÔﬁG»
±i
ÅP·3»
±
¹
ÔÔﬁ
#

Ó
´3X$µ©
¸á
ºÄPÚÈÇ<ìGÌ$
¼
#
½"ºMÄÚ

G´M¶ÁV´\XG
³
Ì)
¼
#
½yºMÄÚ
ÔÔﬁ ÇiÌ$ YQ)´3¨M¶
¼
#
Ë
Ó9¦
½"ºÄPÚ

M Ø©MÌﬁ¨M¶Ł
#

Ó
´\X)µ©
â
ÔÔﬁ
±
ÄP¹ÅP»
±
¹
ÔÔﬁ
¦
´<ÁÃµ
Ó
UÜy ØPÁVÌ$´\X
³

¼3Ó9¦
½
þ¦
ÉMÉ9 ØPÁÃÌ)´\X
³

¼+Ó9¦
½¸å
#
â
r`èîïèàåð 3ý
=
îQæçMäMáVqjäå1Þáãî8Ý^î÷hæjå$è å$íãíãçMí5µ`¥÷9å$äÞîèáãøå1Þáãî8Ýý
µ`¥ .jå$äÞîèáãøMçWæjèî3äMçMë
ö
èçDäMî8ðñæ
ö
ÞçMâŁÞàßç
ö
ÝácÞíãîgêŁçMèÞèàáoåÝï
ö
íoå$è.åÝë
ö
æ"æçMè`ÞèáoåÝï
ö
íoå$è÷9å$äÞîèâ.î÷
ÞàßçZáoÝæ
ö
Þ?ð]å1ÞèáPòé ïWéåÝ"ëîõ8çMèíoåüﬁâÞàßçZäMî8ðkæ
ö
ÞçMë§÷ å$äÞîèâWáoÝ§ÞàßçZî
ö
Þæ
ö
Þßð]å1ÞèáPòé5µ`¥éå$âë"çû
âäMèáãìçMë]áoÝ

ßjå$æÞçMèweýþ;ßçDäMî8ðñæ&î8Ý"çÝ8Þâ`î÷Þàßç;ð]å1ÞèáãäMçMâå$èç;ð
ö
Þàå$ìjíãç)Õjî8å1ÞáoÝï1ûKæîáoÝóÞ)õ$å$èáoå$ìjíãçMâMý
ÜÝ ÞàßçkáoÝóÞçMèçMâÞWî÷Łì"èçõQácÞKüéÞàßçZâæçMäMáVqjäå1Þáãî8Ýáãï8ÝîèçMâÞàß"çZáoðkæ"èçMäMáãâàáãî8Ýî÷Õ@î8å1ÞáoÝï1ûKæîáoÝ8Þbå$èácÞàßﬁû
ðkçÞáãäåÝëOÞàßçWæ&îâàâáãì"áãíãácÞKü^î÷ë"ácõQáãâáãî8Ýôìóü^øMçMèî]ë
ö
ç?ÞîkÞàß"çWå$ì"âçÝäMçî÷hæ"ácõ8î$ÞáoÝïQýU´
ö
ð þDß"èçå$ë"â
âæçMäMáVqjçMâhÞàßç.Ý
ö
ð7ìçMèî÷&æjå$èàå$íãíãçMí"Þàßèçå$ë"âhÞîßìç
ö
âçMëZáoÝ7Þàßç.å$íãïîèàácÞàß"ð^ýþDßçå$íãïîèácÞàßjðkâhÞàß"å1Þê)ç
æ"èçMâàçÝ8ÞŁäMî
ö
íãë]îgõ8çMèêDèácÞç;Þàßç;áoÝæ
ö
Þ`ð]å1ÞèáPòZêDácÞàßZÞàß"çDî
ö
Þæ
ö
ÞŁðñå1ÞèàáPòZáoÝ"âÞçå$ë]î÷ﬃßjåMõQáoÝïWâçMæ@å$èàå1Þç
ðñå1ÞèàáãäMçMâMý
e$<h
~,/.,lk jR03
6Il«yÖØ× Í¢r2`0¡7ÙK£¢3¡72`¤ ÷¯r¡¤Ú·£00¡76{0x¯
ðŁçM÷îèàçpê)ç`æjèçMâçÝóÞå;æjå$èàå$íãíãçMíÍµ`¥ ÷9å$äÞîèáãøå1Þáãî8Ýkå$íãïîèácÞàß"ð
ö
âàáoÝïDâáoÝ"ïíãçûå$ââáãï8Ý"ðñçÝ8ÞÞKüQæçMâMé$êŁçŁáoÝﬁû
õ8çMâÞáãï8å1Þçåæjå$èàå$íãíãçMí£µ`¥ ÷9å$äÞîèáãøå1Þáãî8Ý^å$íãïîèácÞàßjð
ö
âáoÝïî8Ýícükæjå$èàå$íãíãçMíãáãøå$ì"íãçß÷ îèûKíãîﬁîæ]âÞàå1ÞçðkçÝóÞâ
îèìjå$èàèáãçMèâß÷ îèâüÝä ßèàî8Ýáãøå1Þáãî8ÝýkþDßçbõ8çMèàâáãî8Ýî÷ŁÞàßçkå$íãïîèácÞàß"ð
ö
âáoÝïúæjå$è å$íãíãçMíãáãøå$ì"íãç]÷ îèûKíãîﬁîæ
âÞàå1ÞçðñçÝ8Þâ7áãâæjèçMâçÝóÞçMëáoÝEr`èîïèàåð3ýf3ýOþDßçñå$íãïîèàácÞàß"ð äMî8ðkæ
ö
ÞçMâÞàßçñäMî8ðñæ&î8Ý"çÝ8ÞâBµ`¥ áoÝ
°
»U¾NÆ
±
ÚPÅP»
±²Ó9¦ Ê
Ì)ÂYµGÁÃé`
¼
#
ÍA·3Ä
Û
Ì$µÁúßFÀ
Ó¦
Í ¾&Å
­Û
Ì$µÁúßFÀ

M Ø©MÌﬁ¨M¶ÍA·3Ä ÎG¶ÁÃµÁqº$U½A·+¹
Ï
±iÐ
·+Ä
¿l¾9»wÑy·+Ä
Ó9¦
 ü1Ì$´\X)ä+¾N¾
°
°
»Uº
Ð&è
ºTÎAÌ$Ì
³Ã³

³
ÁÃéÌ)ê
³

Ó
i)É
¼

M Ø©MÌﬁ¨M¶`ËiÎAÌ$µµ´\å
¸
Y
³
<Â&¹<½ÙÀ
¿:¾9»·+Ä6Ñ
âÃâÓ9¦

Ó
Ì$¶µä3¾N¾
°
Ú
±
Æ)ä3º<»
±
ÇiMdÍ
ÊÒ³
)Ì$µÍæå
áâ á
À
Ï
±iÐ
·3Ä
¿:¾9»
V
·3Ä
Ó¦

Ê
ÁV¶µ
âÃâ
ÑÔûÕä3¾N¾
°
ÇiM Íå ÇiM® 
Ó9¦ﬃ¼
ÑÙË
V
½
þ5Ó¦w¼/V
ËG½ÙÀ
±
ÄÚ6ä3¾I¾
°
À
Ó9¦w¼
ÑÙËxi½Íæå
#
¼
ÑÙËÍG½Ô ÇiMãÀ
±
ÄPÚyÀ
±
ÄÚä+¾N¾
°
À
°
»Uº
Ð&è
ºTÎAÌ$Ì
³Ã³

³
ÁÃéÌ)ê
³

Ó
i)É
¼

M Ø©MÌﬁ¨M¶`ËiÎAÌ$µµ´\å
¸
Y
³
<Â&¹<½ÙÀ
¿:¾9»·+Ä6Ñ-  Õ
âfâÓ¦

Ó
Ì)¶µ¸ä3¾I¾
°
Ú
±
Æ)ä3º<»
±
ÇiMdÍ
ÊÒ³
)Ì$µÍæå
áâ á
À
Ï
±iÐ
·3Ä
¿:¾9»
V
·3Ä
Ó¦

Ê
ÁV¶µ
âÃâ
ÑÔûÕä3¾N¾
°
ÇiM Íå ÇiM® 
Ó9¦ﬃ¼
Ë
V
½
þUÓ9¦ﬃ¼§V
Ë<Ñ½¯À
±
ÄÚ6ä3¾I¾
°
À
Ó9¦w¼
MË<Ñ½1Íæå
¼
#
¼
MËÑ½1ÔÇiM²½×
Ó9¦ﬃ¼
ÑÙËMÑ½ÙÀ
±
ÄPÚyÀ
±
ÄÚä+¾N¾
°
À
±
ÄÚ6ä3¾N¾
°
À
±
ÄPÚ
Ó¦ Ê
Ì)ÂYµ)Áfé$À
rpèàîïèàåðà3ýf9îrhå$è å$íãíãçMíµ¥I÷9å$äÞîèáãøå1Þáãî8Ý
ö
âáoÝ"ïZæjå$èàå$íãíãçMíãáãøå$ì"íãç7÷îèûKíãî3îæ\âÞàå1ÞçðkçÝóÞâ>å$âDÞàßçî8Ýícü
÷ îèàðî÷âüQÝ"ä ßèî8Ý"áãøå1Þáãî8Ýý
åkæ@å1ÞÞçMèàÝôî÷å$ícÞçMè Ý"å1ÞáoÝï{èîêDâ>åÝëôäMîí
ö
ðñÝâMý¶ÈácÞàßáoÝOçå$äß èîê åÝëôäMîí
ö
ðñÝé"Þàß"çWäMî8ðkæî8ÝçÝóÞâ
å$èçbäMî8ðkæ
ö
ÞçMë\áoÝ æjå$è å$íãíãçMí
ö
âáoÝï{å]æ@å$èàå$íãíãçMíãáãøå$ì"íãçk÷ îèûKíãîﬁîæâÞàå1ÞçðkçÝóÞ?êDácÞàß ácÞçMèàå1Þáãî8ÝâWå$ââàáãï8ÝçMë
ÞîSæjå$è å$íãíãçMíÞàßèçå$ë"â
ö
âáoÝï ÞàßçðŁíãî3äu æjå1ÞÞçMèàÝýﬁï?Ý­çòåðñæ"íãç^î÷;Þàßç^æjå1ÞÞçMèàÝ î÷>äMî8ðkæ
ö
Þàå1Þáãî8Ý
÷ îèñæjå$èàå$íãíãçMíyµ`¥¾÷ å$äÞîèàáãøå1Þáãî8Ý
ö
âáoÝïî8Ýícü æjå$è å$íãíãçMíãáãøå$ì"íãç\÷ îèûKíãîﬁîæ âÞàå1ÞçðñçÝ8Þâ]îèñìjå$èàèáãçMèâk÷ îè
âüÝä ß"èî8Ýáãøå1Þáãî8Ý^ê;ácÞàß^÷î
ö
è.æjå$èàå$íãíãçMíÞàß"èçå$ë"â.áãâ;âàßîê>Ý^áoÝ6.háãï
ö
èçT3ý
=
ý
e$ ª
Thread 4
Thread 3
Thread 2
Thread 1
2 4 6 8 10 12 14 16 18
17
15
13
11
9
7
5
3
1
LU
.háãï
ö
èç}3ý
=
î²ï?Ý çòåðñæ"íãçbî÷pÞàßçbæjå1ÞÞçMè Ýî÷päMî8ðñæ
ö
Þàå1Þáãî8Ý÷ îèßæjå$èàå$íãíãçMíµ¥ ÷9å$äÞîèáãøå1Þáãî8Ý
ö
âáoÝï
î8Ýícü æ@å$èàå$íãíãçMíãáãøå$ì"íãç÷ îèûKíãî3îæâÞàå1ÞçðkçÝóÞâ{îèúìjå$èàèáãçMèâ{÷îèúâüÝä ß"èî8Ýáãøå1Þáãî8ÝwêDácÞàßw÷ î
ö
è]æ@å$èàå$íãíãçMí
Þàßèçå$ëjâMý
e<e$
þDß"çkâàåðkç]å$íãïîèácÞàß"ð äåÝìçkáoðñæ"íãçðkçÝóÞçMëðñîèçkç54ñäMáãçÝóÞícüì3ü§äMèàçå1ÞáoÝï\î8Ý"çñâçÞ7î÷íãî8Ýï1û
íãácõ8çMëiæjå$è å$íãíãçMíÞàßèçå$ë"âkåÝ"ë
ö
âáoÝï§ìjå$èàèáãçMèZâüÝä ßèàî8Ýáãøå1Þáãî8Ý ìçÞKê)çMçÝ ÞàßçúäMî8ðñæ
ö
Þàå1Þáãî8Ý î÷;Þàßç
èîgêDâßåÝë\äMîí
ö
ðñÝâMýDÜÝ ðkîâÞ;âüﬁâÞçðkâMéìjå$èèáãçMè>âüÝä ß"èî8Ýáãøå1Þáãî8Ý áãâ?âáãï8ÝáVqjäåÝóÞícü\íãçMââ?çòæçÝâácõ8ç
Þàß"åÝ\Þàßèçå$ëäMèàçå1Þáãî8ÝSåÝë ÞçMèàðkáoÝjå1Þáãî8ÝýWþDßçõ8çMèâáãî8Ý§î÷pÞàßçZå$íãïîèácÞàß"ð
ö
âàáoÝïúçòQæ"íãáãäMácÞì@å$èèáãçMè
âüÝä ß"èî8Ýáãøå1Þáãî8Ý¢áãâæjèçMâçÝóÞçMë¢áoÝórpèîïè åð3ýúhﬁý þDßç]äMî8ðkæ"íãçÞç]ÞçòﬁÞbî÷)Þàßç{æ"èîïèàåð áãâ7ïácõ8çÝ
áoÝ ï>æ"æçÝë"áPòûð;ýæöQýfg3ýþDßç§æjå$èàå$íãíãçMíß÷ îèûKíãîﬁîæ âÞàå1ÞçðñçÝ8ÞOáoÝwÞàßáãâ^æjèîïèàåðÙáãâôå­ðkîèàç ïçÝ"çMèàå$í
äMî8ÝâÞè
ö
äÞpÞàß"åÝñî
ö
èpæ@å$èàå$íãíãçMíãáãøå$ì"íãç?÷îèûKíãî3îæ{âÞàå1ÞçðkçÝóÞMýÜ ÞpáãâŁÝ"î$Þ`èçMù
ö
áãèçMëZÞî7ìççMù
ö
ácõ$å$íãçÝóÞ`Þîbå
âçMù
ö
çÝóÞáoå$í÷îèûKíãîﬁîæ^âÞàå1ÞçðñçÝ8ÞMýpþ;ßçlµ¥Æ÷9å$äÞîèáãøå1Þáãî8ÝOæjèîïèàåð
ö
âáoÝ"ïìjå$èàèáãçMè)âüQÝ"ä ßèî8Ý"áãøå1Þáãî8Ý
áoðkæjíãçðkçÝóÞâçòå$äÞícüZÞàßçâ åðkçæjå1ÞÞçMèàÝkî÷&äMî8ðñæ
ö
Þàå1Þáãî8Ýkå$âpÞàßçUµ`¥w÷9å$äÞîèáãøå1Þáãî8Ý{æ"èîïèàåð
ö
âáoÝï
î8Ýícüúæjå$èàå$íãíãçMíãáãøå$ì"íãç7÷ îèûKíãî3îæ\âÞàå1ÞçðkçÝóÞâD÷ îè.âüÝäßèî8Ýáãøå1Þáãî8Ýý
~,/.,/. j6{0|2`08R¤> ;6ÆÊ6{¯G÷0369869¤¢3¯È÷>¯r¡
¤Ú·R030¡
6{0¯
.háãï
ö
èç3ýf.ïácõ8çMâhÞàß"ç`ðkçå$â
ö
èçMëWâàæ&çMçMë
ö
æî÷QÞàßçŁæjå$èàå$íãíãçMíÍµ`¥ ÷9å$äÞîèáãøå1Þáãî8ÝZæ"èàîïèàåð
ö
âáoÝïDì@å$èèáãçMè
âüÝä ß"èî8Ýáãøå1Þáãî8ÝOîgõ8çMè;åÝ^ç54]äMáãçÝ8Þ>âçMù
ö
çÝ8Þáoå$í5µ¥´÷9å$äÞîèáãøå1Þáãî8Ý æ"èîïè åð^ý þDßçðñçå$â
ö
èçðñçÝ8Þâ
å$èç;÷îè`÷ å$äÞîèáoÝ"ïðñå1ÞèàáãäMçMâpî÷âáãøMçi<ì3üi<WÞîeéfg<iì3üWeéfg<i7î8Ýe.ÞîTMgæ"èîﬁäMçMââîèâMýhÜÝkçå$äß
äå$âç$éÞàßç?Ý
ö
ð7ì&çMè`î÷ﬃæjå$èàå$íãíãçMí&Þàßèàçå$ë"â`áãâ)çMù
ö
å$í&Þî7Þàßç>Ý
ö
ð7ìçMèî÷æjèî3äMçMâàâîèâMéå$âŁÞàßáãâŁê)å$â)÷ î
ö
Ýë
Þî ïácõ8ç]Þàß"çñìçMâÞâàæ&çMçMë
ö
æý^þDßçkäMî8ðñæ"íãçÞç]ÞçòﬁÞbî÷)Þàßç{âçMù
ö
çÝ8Þáoå$íµ`¥÷9å$äÞîèáãøå1Þáãî8Ý æ"èàîïèàåð
Þàß"å1ÞDáãâ
ö
âçMëO÷ îè.âæçMçMë
ö
æ^äMî8ðñæjå$èáãâî8Ýúáãâ;ïácõ8çÝOáoÝ6ï>æ"æçÝë"áPò6ð;ýæöQýseý
þDß"ç7ðñçå$â
ö
èçðñçÝ8Þâ;âàßîêÞàß"å1Þ?Þàßçbæjå$è å$íãíãçMínµ¥A÷9å$äÞîèáãøå1Þáãî8ÝSæ"èàîïèàåð
ö
âáoÝï{ìjå$èèáãçMè>âüÝﬁû
ä ß"èî8Ýáãøå1Þáãî8Ý ë"çMíãácõ8çMèàâkïî3îﬁë âæçMçMë
ö
æ¢÷ îèZâàðñå$íãí)Ý
ö
ðìçMè7î÷Dæ"èàî3äMçMââàîèâZåÝë¢Þàß"å1ÞkâæçMçMë
ö
æ¢áoÝﬁû
äMèçå$âçMâêDácÞàß§áoÝäMèçå$âáoÝ"ï{ë@å1ÞàåúâáãøMç$éì
ö
Þ>Þàß"å1ÞâæçMçMë
ö
æ\æçåiuﬁâå1Þ?ìçÞêŁçMçÝEhúåÝëe
=
æ"èàî3äMçMââàîèâ
åÝëkëjçMäMíãáoÝçMâ`÷ îèpðñîèçæ"èîﬁäMçMââîèâýhþ;ßç.èçå$âî8Ýñ÷îèÞàßç.ë"çMäMíãáoÝáoÝ"ïWâæçMçMë
ö
æZáãâpÞàß"å1ÞÞàßçDïèàåÝ
ö
íoå$èû
ácÞKü\î÷æjå$èàå$íãíãçMíãáãâàð ìçMäMî8ðkçMâ;Þîﬁî}q@Ý"çå$â;Þàßç7Ý
ö
ð7ìçMè.î÷hÞàßèçå$ëjâ;áãâ?áoÝäMèçå$âàçMë\ê;ácÞàßOÞàßç7Ý
ö
ðìçMè
î÷hæ"èîﬁäMçMââîèâýþDßçßîõ8çMè ßçå$ë"â>î÷áoÝäMèàçå$âçMëôâüÝäßèî8Ýáãøå1Þáãî8Ýôì&çMäMî8ðñçßïèçå1ÞçMè;Þàß"åÝúÞàßçæçMè÷ îèû
ðñåÝ"äMçkï8å$áoÝçMë Þàßèî
ö
ï8ßáoÝäMèçå$âçMë¢æjå$èàå$íãíãçMíŁçòQçMä
ö
Þáãî8ÝéåÝëSÞàßç]íãî8å$ë áoð7ìjå$íoåÝ"äMçñ÷ èî8ðÓÞàßèàçå$ë"â
êå$ácÞáoÝï]å1ÞDì@å$èèáãçMèâìçMäMî8ðkçMâ;ðkîèçßâáãï8Ý"áVqjäåÝ8Þ>å$âÞàßçïèàåÝ
ö
íoå$èácÞüOî÷æ@å$èàå$íãíãçMíãáãâàð²ë"çMäMèçå$âçMâMý
."îèßíoå$èàïçMè>âàáãøMçMë§ð]å1ÞèáãäMçMâMéæjå$èàå$íãíãçMíhçòçMä
ö
Þáãî8Ý§î8Ý î8Ýçæjèî3äMçMâàâîè;áãâßð]å$èïáoÝ"å$íãícüO÷9å$âÞçMè>Þàß"åÝ
âçMù
ö
çÝóÞáoå$íçòQçMä
ö
Þáãî8ÝýþDßáãâ7ìçß"åMõQáãîèZáãâbë
ö
ç]Þî äå$äßáoÝïç5ñçMäÞâZäå
ö
âçMë ì3üSÞàßç{ë"áVñçMèçÝäMçúáoÝ
Þàßç\îèë"çMè{î÷ßäMî8ðkæ
ö
Þàå1Þáãî8Ý î÷ßÞàßç\äMî8ðkæî8ÝçÝóÞâñî÷+µ`¥ÓìçÞêŁçMçÝ Þàßçôæ@å$èàå$íãíãçMí>åÝ"ëEâçMù
ö
çÝóÞáoå$í
å$íãïîèácÞàß"ðñâMý
~,/.,Gd o¡
¤ 76-¬U°¯r¯i¡
`¤869¤¢²×²
£¯
ï ðñîèçç54]äMáãçÝ8Þæjå$è å$íãíãçMínµ¥A÷9å$äÞîèáãøå1Þáãî8Ýå$íãïîèácÞàßjð¾èçMù
ö
áãèçMâßå{ðñîèçWâàîæjßáãâÞáãäå1ÞçMëSæ@å1ÞÞçMèàÝ
î÷DâüQÝäßèî8Ýáãøå1Þáãî8Ýý/."îèZÞàß"áãâZæ
ö
èæîâç$éÞàßçúë"ç5q&ÝácÞáãî8Ý¢î÷DÞàßçúâáoÝ"ïíãçûå$ââáãï8Ý"ðñçÝ8ÞjÕ@å$ï§Þüﬁæçúáãâ
e<e<e
°
»U¾NÆ
±
ÚÅI»
±²Ó¦ Ê
Ì$ÂYµ)Áfé
¼
#
ÍA·+Ä
Û
Ì'µÁfßFÀ
Ó9¦
Í ¾9Å
­ëÛ
Ì'µÁfßFÀ

 Ø©Ì ¨M¶ÍA·+Ä Î)¶ÁfµÁ»º)5½ ·3¹
¿:ÅÄÆ
­
·+¾9ÄÇiÉ
³
Áfµ
¼+Ê
ÁÃ¶µË
Ó
Ì)¶µËØ ÍMÑn´Gµ!X$¯½ »
±G­
ÅP»UÄ6Ñn´Gµ!X)¸·+¹
Ï
±iÐ
·+Ä
»
±G­
ÅP»UÄ
Ê
ÁÃ¶µ  Ñn´Gµ!X)
¼¼+Ê³
)Ì$µ
¼
Ø½×
ÊÒ³
)Ì$µ
¼

M Ø©MÌ ¨M¶Ù½½
þ5ÊÒ³
)Ì'µ
¼3Ó
Ì$¶µ1Ô
Ê
ÁV¶µ> ÖÕ5½½ÙÀ
±
ÄÚÈÇiÉ
³
ÁÃµ`À
YçÍ3Y¸Ì$Áf
¼

M Ø©MÌﬁ¨M¶Ù½¯À
Ï
±iÐ
·3Ä
¿:¾9»ﬃØ·3Ä
áãâÃâ

M Ø©Ì ¨M¶ÔûÕ
°
º<»UºMä+ä
±
äÒä3¾N¾
°
¿l¾9»wÑy·+Ä
Ó9¦
 üÌ)´\X$ä+¾N¾
°
¿:¾9»·+ÄßÇiÉ
³
Áfµ
¼
ÑÙË
Ó9¦

Ó
Ì)¶µËMØ½
âfâ
Ç<É
³
ÁÃµ
¼
ÑÙË
Ó¦

Ó
Ì$¶µ`ËMØm  ÕU½1ÔçÕä3¾I¾
°
Ú
±
Æ)ä3º<»
±
Ç<MdÍ
ÊÒ³
)Ì'µÍæå
áâ á
À
Ï
±iÐ
·3Ä
¿l¾9»
V
·3Ä
Ó¦

Ê
ÁV¶µ
âÃâ
Ñ1Ô Õä+¾N¾
°
ÇiM ÍåûÇiM® 
Ó9¦ﬃ¼
ÑÙË
V
½
þ5Ó¦w¼§V
Ëi½¯À
±
ÄÚä3¾I¾
°
À
Ó¦w¼
ÑÙËxG½1Íæå
#
¼
ÑÙË;G½ÔÇ<MãÀ
±
ÄPÚyÀ
±
ÄÚ6ä3¾I¾
°
À
#
µ Y¸Ì$ÁÃ
¼
Y½ÙÀ
¿:¾9»·+ÄßÇiÉ
³
Áfµ
¼
Ñ  Õ)Ë
Ó9¦

Ó
Ì$¶µ`ËØ½
âÃâ
ÇiÉ
³
Áfµ
¼
Ñ ÖÕ)Ë
Ó9¦

Ó
Ì$¶µ`ËMØm  Õ5½1Ô Õä3¾N¾
°
Ú
±
Æ)ä3º<»
±
Ç<MdÍ
ÊÒ³
)Ì'µÍæå
áâ á
À
Ï
±iÐ
·3Ä
¿l¾9»
V
·3Ä
Ó¦

Ê
ÁV¶µ
âÃâ
Ñ1Ô Õä+¾N¾
°
ÇiM ÍåûÇiM® 
Ó9¦ﬃ¼
Ë
V
½
þUÓ9¦ﬃ¼§V
Ë<Ñ½¯À
±
ÄÚä3¾I¾
°
À
Ó¦w¼
MËMÑ½1Íæå
¼
#
¼
MË9Ñ½Ô ÇiM²½×
Ó9¦ﬃ¼
ÑÙËMÑ½ÙÀ
±
ÄPÚyÀ
±
ÄÚ6ä3¾I¾
°
À
#
µ Y¸Ì$ÁÃ
¼
Y½ÙÀ
±
ÄÚ6ä3¾N¾
°
À
±
ÄÚä+¾N¾
°
À
±
ÄÚ
Ó9¦ Ê
Ì$Â`µGÁÃé`)À
r`èîïèàåð 3ýúh&îµ`¥I÷ å$äÞîèáãøå1Þáãî8Ý
ö
âàáoÝïbÞàßèçå$ë"â;åÝëOìjå$èèàáãçMèâMý
e<e)g
0
10
20
30
0 1 2 4 8 12 16 20 24 28 32
Sp
ee
du
p 
ov
er
 s
eq
ue
nt
ia
l
Î
Number of processors/threads
Parallel LU Factorization Using Barriers
Ideal speedup
1250 by 1250
1000 by 1000
750 by 750
500 by 500

wê9¸ ¼ 
á$á
ê)Ýj
á)á
ﬂ 
á
êGÝﬂ
á
Õ
á$á)á
êGÝÕ
á$á$á
Õ
ý

á
êGÝ Õ
ý

á
ÉM<ÂY¶¶)¶ ØQÁÃ ÇiÉ¨MÉ ØQÁVﬃ ÇiÉ9`ﬀ¨MMÉ ØQÁV ÇiÉ9`ﬀ¨MMÉ ØQÁÃ ÇiÉ¨MÉ
¶ìi<´GµÁVÌ
³
Õ
â

á
 Õﬀ
áMâ
ﬁﬂ  ﬁ 
âý
  
ﬃ

â
ﬂ<Õ 
Õ Õ
â
ﬁ Õ
â á
Õﬀ
ý<â
Õ! Õ
â á
i
â ﬃ)ý
Õ
â á
 MÕ
â

ﬃ
Õ
â á
ý ý
Õ
â ﬃ
ﬂ Õ
â
 ﬂﬁﬂ
â á

ý<â á
Õ
ﬃ

â

ﬃ ýMâ á
ﬁ
â ﬃﬁﬃ ý<â á
 Õ
ýMâ

ý

â
 
áMâ
  
â
ﬂ ﬁ
â
Õﬀ 
â
 Õ"ﬂ ﬂ
â ý
Õ 
â

ﬃ

â ý ﬃ

â

ý

â
Õ 
âý

â
 
â ﬃ
 
â áﬁﬃ

â

Õ
ý
Õ$Õ
â
Õﬀ 
â
ﬂ
ý)ý<â
Õ 
â ﬃ
Õ
â ﬃ

ﬃâ ﬃ
ﬂ
â ﬃGý ﬃMâ

Õ Õ
â
ﬁ 
â á ý

âý
 
â á

ý<â
<Õ
ﬃâ
ﬂ 
ﬃâ

ﬃ
Õ
áMâ á
ý'á
Õ"ﬂ
â
iﬂ
ý<â
 
áMâý
 
â á
i
â
i
ﬃâ
Õ  
â
ﬁ 
â

ý

ý'áâ ﬃ

ý<â á
 
â
ﬂ 
â
 
áMâ
Õ ﬂ
â
 ﬂ
â á
ﬂ 
â
Õ
ýﬃ ý

â

ý
Õ
â
ﬂ 
áMâý'á

â
ﬂ ﬁﬂ
â ﬃ
 
â

ﬃ)ýMâ

á ﬃMâ


ý ý

â
ﬁ Õ
â
 i
âý
 
â
  
â
iﬂ 
â ﬃ

áâ
i ﬂ
â

#
³Ã³
µÁÃ¶Ì$ÁV´¶ÂYG´3¨M¶
â
.háãï
ö
èç²3ýf9î1QæçMçMë
ö
æ]î÷ﬃæjå$èàå$íãíãçMíRµ¥ ÷ å$äÞîèàáãøå1Þáãî8Ý
ö
âáoÝ"ïWìjå$èèàáãçMèŁâüQÝäßèî8Ýáãøå1Þáãî8Ýúîgõ8çMèâçMù
ö
çÝﬁû
Þáoå$í`µ¥´÷9å$äÞîèáãøå1Þáãî8Ýý
e<e$
1
10
100
1000
0 1 2 3 4 5
E
x
e
c
u
t
io
n 
ti
me
 (
se
co
nd
s)
log_2(number of processors/threads)
Parallel LU Factorization Using Barriers
1250 by 1250
1000 by 1000
750 by 750
500 by 500
 
 
 
 
.háãï
ö
èçT3ýúh&î¶òçMä
ö
Þáãî8ÝOÞáoðkçî÷hæjå$èàå$íãíãçMíµ`¥I÷ å$äÞîèàáãøå1Þáãî8Ý
ö
âáoÝïZìjå$èàèáãçMè.âüÝä ß"èî8Ýáãøå1Þáãî8Ý\äMî8ðbû
æjå$èçMëOÞîkáãë"çå$íﬃâæçMçMë
ö
æ^î÷âçMù
ö
çÝóÞáoå$í`µ¥´÷9å$äÞîèáãøå1Þáãî8Ýý
e<e'ö
æ"èçMâàçÝ8ÞçMë¢áoÝór`èîïèàåð 3ý ª ýïPÕ@å$ï\áãâZåôâáoÝïíãçûå$ââáãï8ÝjðkçÝóÞ
ö
Ý"å$èü§õ$å$èàáoå$ì"íãçñÞàßjå1Þ7äåÝ¢î8Ýícüìç
­¯®F° ±{ÊÒ³
Ì X·+¹
¼
ÇGµ¯½ÙÀ
°
»Uº
Ð&è
ºÇiÁÃ´\X
³

#
¶¶ÁqX)´ﬃ´Gµ
¼3ÊÒ³
ÌX<½¯À
°
»U¾NÆ
±
ÚÅI»
±
ÇG`µ
¼+Ê
Í¾&Å
­ÊÒ³
ÌXi½y·+¹
Ï
±GÐ
·3Ä
Ê
ÍæåçÇGµ`À
±
ÄÚßÇG`µÀ
°
»U¾NÆ
±
ÚÅI»
±
ªn©<Â&¹
¼+Ê
Í·+Ä
ÊÒ³
Ì Xi½y·3¹
Ï
±GÐ
·3Ä
·3¿
Ê
å Çi`µ
­k±
Ä6ÄFÅPä+änÀ
±
ÄÚ·3¿À
±
ÄÚNªn©<Â&¹&À
rpèîïè åð 3ý ª î1v?ç5q@ÝácÞáãî8Ýôî÷Þàß"çâáoÝïíãçûå$ââàáãï8Ý"ðkçÝóÞ)Õ@å$ïZÞüﬁæç$ý
å$ââáãï8Ý"çMë^î8Ýçßæîââáãì"íãç>õå$í
ö
ç$ýpþDßçbQçÞ.îæçMèàå1Þáãî8Ý^å$ââàáãï8ÝâÞîbÞàßçÕ@å$ïkåÝë{Þàßç

ßçMä`u]îæ&çMè å1Þáãî8Ý
çõå$í
ö
å1ÞçMâÞàßçlÕ@å$ïQýï æjèîïèàåð áãâ)çMèèî8ÝçMî
ö
â)áã÷ﬃácÞââàçMù
ö
çÝóÞáoå$íáoÝóÞçMèæ"èçÞàå1Þáãî8ÝúäßçMä`uﬁâDåBÕ@å$ïÞàß"å1Þ
ß"å$âDÝ"î$ÞDìçMçÝ^âçÞ{09õQáãîíoå1ÞáoÝïñèàçMâÞèáãäÞáãî8ÝM.ýf<2)îè;âçÞâÞàßçâ åðkçpÕ@å$ïñðñîèç>Þàß"åÝOî8Ý"äMç09õﬁáãîíoå1ÞáoÝ"ï
èçMâÞèàáãäÞáãî8ÝgDý
=
2 ýOþDßçMèçM÷ îèç$éháoÝâçMù
ö
çÝóÞáoå$ípçòçMä
ö
Þáãî8Ý¢î÷.åôÝî8ÝQûKçMèèî8ÝçMî
ö
âæ"èîïèàåðOéå

ßçMä`u
îæçMèàå1Þáãî8Ýbß"å$âhÝî;ç5ñçMäÞMýhÜÝæjå$èàå$íãíãçMíQçòçMä
ö
Þáãî8Ýbî÷"å>Ýî8ÝﬁûKçMèèî8Ý"çMî
ö
âæjèîïèàåð^é8å

ßçMäußîæ&çMè å1Þáãî8Ý
â
ö
âàæ&çÝ"ë"â
ö
ÝóÞáãíÞàßççÞ>îæçMèàå1Þáãî8Ý§áãâ?æçMè÷ îèàðkçMëOî8Ý\ÞàßçBÕ@å$ïQýßÜÝOÞàß"áãâ?ð]åÝ"ÝçMèMéQçÞßåÝë

ßçMä`u
îæçMèàå1Þáãî8Ýâ;î8Ý^âáoÝïíãçûå$ââàáãï8Ý"ðkçÝóÞ)Õ@å$ïâ;äåÝ^ìç
ö
âçMë^ÞîkâüQÝäßèî8ÝáãøMçßæ@å$èàå$íãíãçMíﬃÞàßèàçå$ë"âMý
~,/.,vu jR03
6Il«yÖØ× Í¢r2`0¡7ÙK£¢3¡72`¤ ÷¯r¡¤¥o-¡
¤ 76F¬5°¯r¯r¡7`¤>8±6¤`¢²×²
R`¯
ï ðkîèç7ç54ñäMáãçÝóÞæjå$èàå$íãíãçMíµ¥F÷9å$äÞîèáãøå1Þáãî8Ý¢å$íãïîèácÞàß"ð
ö
âáoÝïúâáoÝïíãçûå$âàâáãï8Ý"ðkçÝóÞ+Õ@å$ïâ÷ îèßâüÝﬁû
ä ß"èî8Ýáãøå1Þáãî8Ý áãâWæ"èçMâàçÝ8ÞçMë áoÝRrpèîïè åð 3ýse$ﬁýúþDßçkäMî8ðñæ"íãçÞçZÞçòQÞWî÷ŁÞàßçkæ"èîïè åðÂáãâWïácõ8çÝáoÝ
ï>æ"æçÝë"áPòðDýæöQýúﬁý1rhå$è å$íãíãçMíµ¥w÷9å$äÞîèáãøå1Þáãî8Ý
ö
âàáoÝïâáoÝïíãçûå$âàâáãï8Ý"ðkçÝóÞÕ@å$ïâpîæçMèàå1ÞçMâ)å$â`÷ îíãíãîê;âUî
eýDþ;ßçDäMî8ðñæ&î8Ý"çÝ8Þâ`î÷µ`¥ å$èç;â
ö
ìë"ácõQáãë"çMëkáoÝóÞîçMù
ö
å$íPûKâáãøMçMëúâù
ö
å$èç.ìjíãî3äu3âMéQêDácÞàßñçå$ä ß{ì"íãîﬁä`u
ï
ö
å$èë"çMë{ìóüñåâáoÝïíãçûå$ââàáãï8Ý"ðkçÝóÞ¶Õ@å$ïQýï>Ý]çò"åðkæ"íãç;î÷ÞàßçDâ
ö
ìë"ácõﬁáãâàáãî8Ýkî÷5µ¥áoÝ8Þîbì"íãîﬁä`uﬁâ
áãâ?âàß"îê;Ý áoÝÈ.áãï
ö
èç3ý
ª
ý>ÜÝ\Þàßç7æ"èîïèàåðOéxT0nð2Dáãâ>Þàßçbèîê î÷ìjíãî3äußð´åÝ"ë

0nð2;áãâ>Þàßç
äMîí
ö
ðñÝúî÷hì"íãîﬁä`u6ð;ý
g3ýwï>íãíŁÞàßç{ì"íãî3äu3âZå$èçúäMî8ðñæ
ö
ÞçMëáoÝ¢æjå$è å$íãíãçMí9ý§þ;ßç{Ý
ö
ð7ìçMèî÷.ì"íãîﬁä`uﬁâkåÝë ÞàßçúÝ
ö
ð7ìçMèWî÷
æ@å$èàå$íãíãçMíﬃÞàßèàçå$ë"âDå$èçâàæ&çMäMáVq@çMë^âçMæjå$èàå1ÞçMícüý
ﬁýwï)Þ)Þàßç>âÞàå$èÞ)î÷Þàßç>äMî8ðkæ
ö
Þàå1Þáãî8Ý{î÷åWìjíãî3äujéQÞàßçlÕ@å$ïâ)î÷ÞàßçﬃqjèâÞŁì"íãîﬁä`uñå$ìîõ8ç>Þàßç>ì"íãîﬁä`u
áoÝkÞàßç
ö
æjæ&çMèhÞèàáoåÝïíãç;åÝë]î÷&ÞàßçqjèâÞì"íãî3äubÞîÞàßçDíãçM÷+ÞŁî÷@Þàß"ç.ì"íãîﬁä`uZáoÝbÞàßçDíãîê)çMè`ÞèàáoåÝïíãç
e<e)
°
»U¾NÆ
±
ÚÅI»
±²Ó¦ Ê
Ì$ÂYµ)Áfé
¼
#
ÍA·+Ä
Û
Ì'µÁfßFÀ
Ó9¦
Í ¾9Å
­ëÛ
Ì'µÁfßFÀ

 Y
³
<Â&¹G¶ ÍA·+Ä Î)¶ÁfµÁ»º)$À

 Ø©Ì ¨M¶ÍA·+Ä Î)¶ÁfµÁ»º)¸½"·+¹
¿:ÅÄÆ
­
·+¾9ÄÇGµÌ)µ
¼
Ñ1Í<Ñn´GµX$¯½ »
±G­
ÅP»5ÄÑn´)µ!X)¸·3¹
Ï
±iÐ
·+Ä
»
±G­
ÅP»UÄ
Ó9¦

Ê
ÁV¶µ> Ñn´GµX$
¼¼3ÊÒ³
GÌ'µ
¼
Ñ½×
ÊÒ³
GÌ'µ
¼

M Y
³
<Â&¹i¶Ù½½
þUÊÒ³
GÌ'µ
¼+Ó9¦

Ó
´\X)µ©9½½¯À
±
ÄÚÈÇGµÌ$µ`À
üëËÍª ÍAº<»5»Uº
®R¼:áTâÃâ

 Y
³
<Â&¹i¶
þ

M Y
³
<Â&¹i¶ÔçÕ5½"¾&¿Ñn´GµX$`À
~1G´<bÍAº<»5»Uº
®R¼
ÔÕ
âÃâ

 Y
³
<Â&¹G¶Ô Õ$ËFÔÕ
âÃâ

M Y
³
iÂ&¹i¶ÔçÕU½"¾9¿
ÊÒ³
Ì XÀ
Ï
±iÐ
·3Ä
üûÍæå
Þ`Þ`Þ
À;ªÍæå
ÞÞ`Þ
À
¿:¾9»wÑQ·3Ä
áãâÃâ

M Y
³
<Â&¹G¶ÔûÕä3¾N¾
°
ÇGµ
¼
~1G´<
¼
ÔÕ$Ë<Ñ½½ÙÀ-ÇGµ
¼
~1G´<
¼
ÑÙËNÔÕ5½½¯À
±
ÄÚä+¾N¾
°
À
°
»Uº
Ð&è
ºãÎAÌ$Ì
³Ã³

³
ÁÃéÌ)ê
³

Ó
i)É
¼

M Ø©MÌﬁ¨M¶`Ë<ÎAÌ$µµ´ãå
¸
]´ ~Ì)´3¨9½¯À
¿:¾9»yY·3Ä
áãâÃâ

M Y
³
iÂ&¹i¶
þ

M Y
³
<Â&¹G¶Ô Õëä3¾N¾
°
ªn©<Â&¹
¼
~)´<
¼
ü
¼
Y½ÙË
Û
ÁV´
¼
ü
¼
Y½¯ËKª
¼
Y½1ÔçÕU½½½ÙÀ
ªn©<Â&¹
¼
~)´<
¼+Û
ÁV´
¼
ª
¼
Y½¯ËMü
¼
Y½1Ô ÕU½¯Ëxª
¼
Y½½½¯À
¿l¾9»wÑy·+ÄßÇGµÌ)µ
¼
ü
¼
Y½½
âÃâ
ÇGµÌ)µ
¼
ü
¼
Y½  Õ5½1Ô Õ
Ó
i)É
¿:¾9»·+ÄßÇGµÌ)µ
¼
ª
¼
Y½½
âÃâAÛ
ÁÃ´
¼
ÇGµÌ$µ
¼
ª
¼
Y½  Õ5½ÙËMÑ½1ÔçÕä+¾N¾
°
Ú
±
Æ)ä3º<»
±
Ç<MdÍ
ÊÒ³
)Ì'µÍæå
áâ á
À
Ï
±iÐ
·3Ä
¿l¾9»
V
·3Ä
Ó¦

Ê
ÁV¶µ
âÃâ
ÔçÕä3¾I¾
°
ÇiM ÍåûÇiM® 
Ó9¦ﬃ¼
ÑÙË
V
½
þ5Ó¦w¼§V
Ëi½¯À
±
ÄÚä3¾I¾
°
À
Ó¦w¼
ÑÙËxG½1Íæå
¼
#
¼
ÑÙËÍi½Ô ÇiM²½×
Ó9¦ﬃ¼
Ëxi½¯À
±
ÄPÚyÀ
±
ÄÚ6ä3¾I¾
°
À
¿:¾9»·+Ä
Û
ÌUß
¼
ÇGµÌ)µ
¼
ª
¼
Y½½¯ËMÑ½
âÃâ
ÇGµÌ)µ
¼
ª
¼
Y½  Õ5½Ô Õëä3¾N¾
°
Ú
±
Æ)ä3º<»
±
Ç<MdÍ
ÊÒ³
)Ì'µÍæå
áâ á
À
Ï
±iÐ
·3Ä
¿l¾9»
V
·3Ä
Ó¦

Ê
ÁV¶µ
âÃâ
Ñ1Ô Õä+¾N¾
°
ÇiM ÍåûÇiM® 
Ó9¦ﬃ¼
ÑÙË
V
½
þ5Ó¦w¼§V
Ëi½¯À
±
ÄÚä3¾I¾
°
À
Ó¦w¼
ÑÙËxG½1Íæå
#
¼
ÑÙË;G½ÔÇ<MãÀ
±
ÄPÚyÀ
±
ÄÚ6ä3¾I¾
°
À
±
ÄÚ6ä3¾N¾
°
À
ÇGµ
¼
~1G´<
¼
ü
¼
Y½¯ËKª
¼
Y½½½¯À
±
ÄÚä+¾N¾
°
À
±
ÄÚ
Ó9¦ Ê
Ì$Â`µGÁÃé`)À
r`èîïèàåðà3ýse$&îµ`¥I÷ å$äÞîèàáãøå1Þáãî8Ý
ö
âáoÝïZâáoÝïíãçûå$âàâáãï8Ý"ðkçÝóÞ)Õ@å$ïâý
e<e =
LU
1 N
1
N
.háãï
ö
èç}3ý
ª
îbï?Ý§çòåðñæ"íãçî÷`Þàßçbâ
ö
ìë"ácõQáãâáãî8Ý\î÷>µ¥ áoÝóÞî^ì"íãîﬁä`uﬁâß÷îèßæjå$è å$íãíãçMíµ`¥ ÷9å$äÞîèáãøå1Þáãî8Ý
ö
âáoÝ"ïZâáoÝïíãçûå$ââáãï8ÝjðkçÝóÞ)Õ@å$ïâMý
e<e)
å$èàçä ßçMäuçMëýpþDßáãâháoðñæ"íãáãäMácÞícü7â
ö
âæçÝë"âÞàßç)äMî8ðkæ
ö
Þàå1Þáãî8Ýbî÷jÞàßç)ì"íãîﬁä`u
ö
ÝóÞáãíQÞàßç)ì"íãîﬁä`uﬁâî8Ý
ê>ßáãä ßñácÞpë"çMæçÝë"âpßjåMõ8çDìçMçÝZäMî8ðñæ
ö
ÞçMëýQï?Ýkçò"åðkæ"íãçî÷&Þàßç;ëjå1Þàåßë"çMæçÝë"çÝ"äMáãçMâìçÞKê)çMçÝ
ìjíãî3äu3â;áãâ.âàßîgê;Ý^áoÝ6.háãï
ö
èçã3ýse$-0 åM2 ý
1 2 3 4 5 6 7 8
9
10
11
12
13
14
15
16 17 18 19 20 21 22
23
24
25
26
27
28
29 30 31 32 33 34
35
36
37
38
39
40 41 42 43 44
45
46
47
48
49 50 51 52
53
54
55
56 57 58
59
60
61 62
63 64
(b)(a)
.háãï
ö
èç{3ýse$&îrå$èàå$íãíãçMí`µ`¥I÷ å$äÞîèáãøå1Þáãî8Ý
ö
âáoÝïbâáoÝ"ïíãçûå$ââáãï8Ý"ðñçÝ8ÞUÕ@å$ïâ'îë0 åM2ï>Ýúçò"åðkæjíãç;î÷Þàßç
ëjå1Þàå>ë"çMæçÝë"çÝ"äMáãçMâìçÞKê)çMçÝbì"íãîﬁä`uﬁâMý0 ìP2 ï>Ý7çò"åðkæ"íãçŁî÷Þàßç)îèë"çMèháoÝê;ßáãäßWìjíãî3äu3âå$èçå$ââàáãï8ÝçMë
Þîkæjå$è å$íãíãçMíﬃÞàßèçå$ëjâMý
öQýwï)ÞDÞàßççÝë^î÷ÞàßçßäMî8ðñæ
ö
Þàå1Þáãî8Ý^î÷åbì"íãîﬁä`u@é"Þàßç+Õ&å$ïZî÷Þàß"çßì"íãî3äuúáãâ.âçÞMýpþDß"áãâ.áoðkæ"íãáãäMácÞícü
åê)åiuçÝ"âDÞàßçWäMî8ðkæ
ö
Þàå1Þáãî8ÝOî÷ìjíãî3äu3âÞàßjå1ÞDë"çMæçÝë^î8ÝúÞàßáãâ;ì"íãîﬁä`u@ý
3ýwï>æjå$èÞ>÷èàî8ðtä ß"çMä`uﬁáoÝï{åÝ"ëôâçÞÞáoÝïcÕ@å$ïâMé@ÞàßçWäMî8ðñæ
ö
Þàå1Þáãî8ÝOî÷åkì"íãî3äu
ö
âçMâDÞàßçWâÞàåÝ"ëjå$èë
âàçMù
ö
çÝóÞáoå$í`µ¥´÷9å$äÞîèáãøå1Þáãî8Ý§å$íãïîèácÞàß"ðOý
=
ýﬃðŁíãîﬁä`uﬁâå$èçbå$ââáãï8ÝçMë Þî{æjå$èàå$íãíãçMíÞàßèçå$ë"â>áoÝ åñæjå1ÞÞçMè Ý\î÷`å$ícÞçMèàÝ"å1ÞáoÝïúèîgêDâ>åÝ"ë\äMîí
ö
ð]Ýâ
ö
âáoÝï\ÞàßçcßÝ v?çð]åÝë æ@å1ÞÞçMèàÝýSþDßáãâ7æjå1ÞÞçMèàÝ¢áãâZäßîâçÝ¢ÞîðñåòáoðkáãøMçñÞàßç^Ý
ö
ð7ìçMèWî÷
ìjíãî3äuôäMî8ðkæ
ö
Þàå1Þáãî8Ýâ;Þàß"å1Þ?å$èàç7çòçMä
ö
Þàå$ì"íãçZå1ÞßåÝ8ü\ïácõ8çÝ Þáoðkç$ýï>Ý\çòåðñæ"íãç7î÷hÞàßçîèàë"çMè
áoÝ^ê;ßáãä ßOì"íãî3äu3â>å$èçWå$ââàáãï8ÝçMëOÞîkæ@å$èàå$íãíãçMíÞàßèçå$ëjâ.áãâDâàß"îê;ÝúáoÝ6.háãï
ö
èàçT3ýse$-0 ìP2 ý
ÜÝßæjå$èàå$íãíãçMí3çòQçMä
ö
Þáãî8ÝWî÷ﬁÞàßçæ"èîïè åð^égîæçMèàå1Þáãî8Ýâî8Ý+Õ@å$ïâáoðkæ"íãáãäMácÞícüßâ
ö
âàæ&çÝ"ë;Þàß"çäMî8ðkæ
ö
Þàå1Þáãî8Ýâ
î÷Qì"íãîﬁä`uﬁâ
ö
ÝóÞáãí8Þàßçpì"íãî3äu3âî8Ýßê;ß"áãä ß?Þàßçüßë"çMæçÝëß"åMõ8ç`ì&çMçÝäMî8ðkæ
ö
ÞçMëﬃýﬃÜÝâçMù
ö
çÝ8Þáoå$íﬁçòQçMä
ö
Þáãî8Ý
î÷Þàßçßæ"èîïèàåðOéì"íãî3äu3â;å$èçäMî8ðkæ
ö
ÞçMëúáoÝOåÝ^îèë"çMèâ
ö
ä ßúÞàßjå1ÞUÕ@å$ïâDå$èçå$ícêåMüQâ;âàçÞ.ì&çM÷ îèç?Þàßçü
å$èçä ßçMäuçMëýDþDßçMèàçM÷îèç$é&ë"çå$ë"íãîﬁä`uOäåÝjÝî$Þ;îﬁäMä
ö
èDáoÝ\æjå$èàå$íãíãçMíçòQçMä
ö
Þáãî8Ý\î÷hÞàß"çWæ"èîïè åð^ýëQáoÝäMç
ä ß"çMä`uﬁáoÝïaÕ@å$ïâ?áãâ;Þàß"ç{qjèàâÞDâÞçMæåÝë âçÞÞáoÝï{ÞàßçBÕ@å$ï{áãâDÞàßç7íoå$âÞßâÞçMæ áoÝOÞàß"çäMî8ðñæ
ö
Þàå1Þáãî8Ý î÷på
ì"íãîﬁä`u@é"ácÞ.áãââÞèàå$áãï8ßóÞ÷îèê)å$èëôÞîZâàßîgêÞàß"å1ÞÞàßç?îæçMèàå1Þáãî8Ýâ.î8ÝaÕ@å$ïâDâüQÝ"ä ßèî8Ý"áãøMç;Þàß"çßîæ&çMè å1Þáãî8Ýâ
î8ÝúÞàßçð
ö
Þàå$ì"íãçßäMî8ðkæî8ÝçÝóÞâî÷-µ`¥IâîZÞàß"å1ÞDèàçMâÞèáãäÞáãî8Ý²DýseWáãâDÝî$ÞDõﬁáãîíoå1ÞçMëý
e<e$h
~,/.,+j j6{0|2`08R¤> ;6ÆÊ6{¯G÷0369869¤¢3¯È÷>¯r¡
¤¥o-¡¤ 
6-¬5°¯r¯r¡7¤869¤¢b×²7R`¯
.háãï
ö
èçR3ýse<eïácõ8çMâúÞàßç ðñçå$â
ö
èçMëEâæçMçMë
ö
æEî÷ßÞàßçôæ@å$èàå$íãíãçMípµ`¥Â÷9å$äÞîèáãøå1Þáãî8Ýæ"èàîïèàåð
ö
âáoÝï
âáoÝïíãçûå$âàâáãï8Ý"ðkçÝóÞLÕ&å$ïâWîõ8çMèZåÝç54ñäMáãçÝ8ÞbâçMù
ö
çÝóÞáoå$íµ`¥÷9å$äÞîèáãøå1Þáãî8Ý¢æ"èîïè åð^ý þDßç]ðkçåû
â
ö
èàçðkçÝóÞâﬃå$èç÷ îè÷9å$äÞîèáoÝï;ð]å1ÞèáãäMçMâﬃî÷QâáãøMç1i<Dìóü{i<.Þîbeéfg<iDì3üãeéfg<iDî8ÝepÞîﬃMg)æ"èàî3äMçMââàîèâMý
ÜÝ\çå$äßäå$âç$éﬃÞàß"ç7ìjíãî3äuôâáãøMçZáãâãe$úì3üóe${äMî8ðkæî8ÝçÝóÞâßåÝë ÞàßçZÝ
ö
ð7ìçMè>î÷pæjå$èàå$íãíãçMíhÞàß"èçå$ë"â?áãâ
çMù
ö
å$íQÞî>ÞàßçÝ
ö
ð7ìçMèî÷jæ"èîﬁäMçMââîèàâMéóå$âhÞàßáãâhêå$â÷î
ö
ÝëWÞîßïácõ8ç.Þàßç)ì&çMâÞâæçMçMë
ö
æýþDß"ç`äMî8ðñæ"íãçÞç
ÞçòQÞî÷"ÞàßçâçMù
ö
çÝóÞáoå$íKµ`¥E÷ å$äÞîèáãøå1Þáãî8Ý]æ"èîïè åðIÞàß"å1Þáãâ
ö
âçMëb÷ îèâæçMçMë
ö
æ7äMî8ðkæjå$èáãâàî8Ýbáãâïácõ8çÝ
áoÝ6ï>æ"æçÝë"áPò6ðDýæöQýseý
þDß"ç;ðkçå$â
ö
èçðkçÝóÞâpâ ßîêÈÞàß"å1ÞŁÞàßç>æjå$èàå$íãíãçMíRµ`¥÷9å$äÞîèáãøå1Þáãî8ÝOæjèîïèàåð
ö
âáoÝïâáoÝïíãçûå$ââáãï8ÝQû
ðkçÝóÞÕ@å$ïâë"çMíãácõ8çMèâäMî8Ýâàáãë"çMèàå$ì"ícüñìçÞÞçMèâæçMçMë
ö
ækÞàß"åÝ]Þàßç?æjå$èàå$íãíãçMíµ¥ ÷9å$äÞîèáãøå1Þáãî8ÝOæ"èàîïèàåð
ö
âáoÝ"ïìjå$èèáãçMèâZ÷ îèñâüQÝäßèî8Ýáãøå1Þáãî8Ýýç."îècµ¥²÷9å$äÞîèáãøå1Þáãî8Ýwî÷ßåeéfg<iSì3üûeéfg<iäMî8ðñæ&î8Ý"çÝ8Þ
å$èèàåüéﬃÞàßç7ìçMâÞ?Þáoðkç
ö
âáoÝï{âáoÝïíãçûå$ââàáãï8Ý"ðkçÝóÞ+Õ@å$ïâ?áãâe)g<{æçMèäMçÝ8Þß÷9å$âÞçMè?Þàß"åÝ\ÞàßçbìçMâÞ>Þáoðkç
ö
âáoÝ"ï ìjå$èàèáãçMèâMý QáoÝ"äMç\Þàß"ç ïè åÝ
ö
íoå$èàácÞKüÈî÷Wæjå$èàå$íãíãçMíãáãâ ðÄäåÝÈìçôõå$èáãçMëáoÝë"çMæçÝëjçÝ8Þícü î÷WÞàßç
Ý
ö
ð7ì&çMè)î÷æjå$èàå$íãíãçMíÞàßèçå$ë"âMéÞàß"çâæçMçMë
ö
æúâäå$íãçMâ;êŁçMíãíﬃÞàßçÝ^íãçõ8çMíãâ>îiñ\êDácÞàßOáoÝäMèçå$âáoÝï]Ý
ö
ð7ìçMèâ
î÷Dæjèî3äMçMâàâîèâbáoÝâÞçå$ë î÷;æ&çåiuﬁáoÝï ÞàßçÝ¢ë"çMäMíãáoÝáoÝ"ïQý þDßçúå$ë"ë"ácÞáãî8Ýjå$íæ&çMèà÷îèàð]åÝäMçñáãâZîì"Þàå$áoÝçMë
êDácÞàßî
ö
ÞDå$ë"ë"áoÝïkð
ö
äß^äMî8ðkæ"íãçòácÞKüúÞîZÞàß"çæ"èîïèàåðOý
."îèßíoå$èàïçMè>âàáãøMçMë§ð]å1ÞèáãäMçMâMéæjå$èàå$íãíãçMíhçòçMä
ö
Þáãî8Ý§î8Ý î8Ýçæjèî3äMçMâàâîè;áãâßð]å$èïáoÝ"å$íãícüO÷9å$âÞçMè>Þàß"åÝ
âçMù
ö
çÝóÞáoå$íçòQçMä
ö
Þáãî8ÝýþDßáãâ7ìçß"åMõQáãîèZáãâbë
ö
ç]Þî äå$äßáoÝïç5ñçMäÞâZäå
ö
âçMë ì3üSÞàßç{ë"áVñçMèçÝäMçúáoÝ
Þàßç\îèë"çMè{î÷ßäMî8ðkæ
ö
Þàå1Þáãî8Ý î÷ßÞàßç\äMî8ðkæî8ÝçÝóÞâñî÷+µ`¥ÓìçÞêŁçMçÝ Þàßçôæ@å$èàå$íãíãçMí>åÝ"ëEâçMù
ö
çÝóÞáoå$í
å$íãïîèácÞàß"ðñâMý
~,/.,v~ U6{0¡869¤¢r°¤EÐ¯r¡
¯
þDßç>ë"çõ8çMíãîæjðñçÝ8Þî÷Þàß"ç>æ@å$èàå$íãíãçMíµ`¥ ÷9å$äÞîèáãøå1Þáãî8Ýôæ"èîïèàåð
ö
âáoÝ"ïâáoÝ"ïíãçûå$ââáãï8Ý"ðñçÝ8ÞUÕ@å$ïâ)÷ îè
âüÝä ß"èî8Ýáãøå1Þáãî8ÝOâ
ö
æ"æîèÞâî
ö
è.çòæçMèáoðkçÝóÞàå$íæ"èîæîâácÞáãî8Ý"âDå$â.÷ îíãíãîêDâUî
ﬁﬀﬃﬂ "!$#&%'%)(+*#-, #&%'%
î
þ;ßçúæjå$èàå$íãíãçMíUµ`¥²÷ å$äÞîèàáãøå1Þáãî8ÝEå$íãïîèácÞàßjð
ö
âáoÝï âáoÝïíãçûå$âàâáãï8Ý"ðkçÝóÞIÕ@å$ïâkáãâkå$íoðñîâÞbÞàßç
â åðkçå$â?åÝ\ç54ñäMáãçÝ8ÞßâçMù
ö
çÝóÞáoå$íµ¥ ÷ å$äÞîèàáãøå1Þáãî8ÝSå$íãïîèácÞàß"ðOýDþDßçæjå$èàå$íãíãçMíãáãâàð¾åÝë\äMî8Ýﬁû
Þèàîí.î÷DïèàåÝ
ö
íoå$èácÞüiå$èç^äMî8ÝäMáãâçMícüiçòæ"èçMââàçMë
ö
âáoÝïå§æjå$èàå$íãíãçMíãáãøå$ìjíãçô÷ îèûKíãî3îæ âÞàå1ÞçðkçÝóÞ
ê;ácÞàßácÞçMèàå1Þáãî8Ý"âkå$ââáãï8ÝçMë¢Þî æjå$èàå$íãíãçMíŁÞàßèçå$ë"â
ö
âáoÝ"ïOÞàßç6cßÝ v>çð]åÝëæ@å1ÞÞçMèàÝépåÝë Þàßç
âàîæjßáãâÞáãäå1ÞçMë§âüÝä ß"èî8Ýáãøå1Þáãî8Ý âÞèàå1ÞçMï$üôáãâ>çMíãçMï8åÝóÞícü\çòæ"èçMââçMë
ö
âáoÝ"ïkâáoÝïíãçûå$ââàáãï8Ý"ðkçÝóÞ
Õ&å$ïâMý þDßçOå$íãïîèácÞàß"ðÌêŁî
ö
íãë ì&çúäMî8Ýâàáãë"çMèàå$ì"ícü ðkîèçúäMî8ðñæ"íãáãäå1ÞçMëiáã÷>ácÞZêŁçMèç^çòæ"èçMâàâçMë
ö
âáoÝïñíãçMâàâûKâÞè
ö
äÞ
ö
èçMëôæjå$è å$íãíãçMíæ"èàîïèàåðñðñáoÝïbäMî8ÝâÞè
ö
äÞâé&ç$ýBïQýãéÞàßèçå$ëjâ.êDácÞàßôìjå$èèáãçMè?åÝë
íãîﬁä`u^âüQÝäßèî8Ýáãøå1Þáãî8Ýý
e<e ª
0
10
20
30
0 1 2 4 8 12 16 20 24 28 32
Sp
ee
du
p 
ov
er
 s
eq
ue
nt
ia
l
Î
Number of processors/threads
Parallel LU Factorization Using Flags
Ideal speedup
1250 by 1250
1000 by 1000
750 by 750
500 by 500

wê9¸ ¼ 
á$á
ê)Ýj
á)á
ﬂ 
á
êGÝﬂ
á
Õ
á$á)á
êGÝÕ
á$á$á
Õ
ý

á
êGÝ Õ
ý

á
ÉM<ÂY¶¶)¶ ØQÁÃ ÇiÉ¨MÉ ØQÁVﬃ ÇiÉ9`ﬀ¨MMÉ ØQÁV ÇiÉ9`ﬀ¨MMÉ ØQÁÃ ÇiÉ¨MÉ
¶ìi<´GµÁVÌ
³
Õ
â

á
 Õﬀ
áMâ
ﬁﬂ  ﬁ 
âý
  
ﬃ

â
ﬂ<Õ 
Õ 
ýMâ
Õ Õ
â á
ÕﬀMÕ
â
ﬁ Õ
â á
i
âý'á
Õ
â á
ﬁ
â ﬃ
 Õ
â á
ý ý$ýMâ
Õﬀ Õ
â
 ﬂ
ﬃMâ

ý
Õ
â
 Õ
ﬃ

â á)ý ýMâ á
 
â ﬃ)á ý<â á
 Õ$Õ
â ﬃ
Õ 
â
 
áMâ
ﬁﬂ 
â
ﬂ 
â ﬃ
 
â
 Õ"ﬂ ﬂ
â ý
 
â

ﬃ

â
 
â

ý
Õ
â

ﬃ
ﬂ
â á

áMâ á
ﬂ ﬂ
â
 MÕ
â ﬃGý
ﬂ
â

Õ
ý

â

ﬃ

â
 Õ
â
  Õ
áâ
  
â á
ﬂ Õ)Õ
âý

â ﬃGý
Õ)Õ
â

Õ 
â á)á
Õ
áMâ
 Õ
ý<â

á
Õ
ýMâ á ý

â

ý
Õ
â
 ﬁ
â
i Õ
â ﬃ
ý'á

â ﬃﬁﬃ
Õ
áMâ
 Õ
áMâ
ﬁ Õ
â ﬃ ý$ý<â
ﬂ Õﬀ
âý
iﬂ
â ﬃ
Õ Õ
ﬃMâ
Õ
ý
 
â ﬃ)á
Õ
áMâ
 
â
ﬁ Õﬀ
â ý ý'áMâ ﬃ$á
Õﬂ
â ﬃ
 
â

á ý$áMâý
ýﬃ

â
ﬂ Õ$Õ
â
Õ 
â

á
Õﬀ
â ﬃ
Õ
â
Õ"ﬂ Õﬀ
â
 
ýMâ
Õ)Õ
ý
Õ
â


ý

â ﬃ
 Õ
áMâ
ﬂ 
â
Õ Õ
â
 Õ"ﬂ
â ﬃ

ý$áMâ
ﬂ 
áâ
Õﬀ
ý)ý<â ﬃ
#
³Ã³
µÁÃ¶Ì$ÁV´¶ÂYG´3¨M¶
â
.háãï
ö
èçﬃ3ýse<e<î1æ&çMçMë
ö
æZî÷æjå$èàå$íãíãçMí9µ¥E÷9å$äÞîèáãøå1Þáãî8Ý
ö
âàáoÝïßâáoÝïíãçûå$ââàáãï8Ý"ðkçÝóÞÕ@å$ïâ`îõ8çMèŁâçMù
ö
çÝﬁû
Þáoå$í`µ¥´÷9å$äÞîèáãøå1Þáãî8Ý0 ì"íãîﬁä`uúâáãøMçBÏ e$kì3üÈe$ZäMî8ðñæî8ÝçÝ8Þâ2 ý
e)gi
1
10
100
1000
0 1 2 3 4 5
E
x
e
c
u
t
io
n 
ti
me
 (
se
co
nd
s)
log_2(number of processors/threads)
Parallel LU Factorization Using Flags
1250 by 1250
1000 by 1000
750 by 750
500 by 500
 
 
 
 
.háãï
ö
èç²3ýse)g9î>òQçMä
ö
Þáãî8Ý{Þáoðkç>î÷æjå$èàå$íãíãçMíµ¥ ÷9å$äÞîèáãøå1Þáãî8Ý
ö
âáoÝï7âáoÝïíãçûå$ââáãï8ÝjðkçÝóÞÕ&å$ïâäMî8ðbû
æjå$èçMëOÞîkáãë"çå$íﬃâæçMçMë
ö
æ^î÷âçMù
ö
çÝóÞáoå$í`µ¥´÷9å$äÞîèáãøå1Þáãî8Ýý
e)g9e
ﬁﬀﬃ789(:#-, 8<;
î
þ;ßçkæjå$èàå$íãíãçMíµ`¥÷9å$äÞîèáãøå1Þáãî8Ý­æ"èàîïèàåð
ö
âàáoÝïOâáoÝïíãçûå$âàâáãï8Ý"ðkçÝóÞÕ@å$ïâëjçMíãácõ8çMèââàáãï8ÝáVqû
äåÝóÞícüSìçÞÞçMèWâæçMçMë
ö
æ§Þàß"åÝ§Þàßçkæ@å$èàå$íãíãçMíµ`¥ ÷9å$äÞîèáãøå1Þáãî8Ý¢æ"èîïèàåð
ö
âáoÝï^ìjå$èàèáãçMèâ÷ îè
âüQÝäßèî8Ýáãøå1Þáãî8Ýý¢þDß"ç{å$íãïîèácÞàßjð
ö
âáoÝï§ìjå$èàèáãçMèâbë"îﬁçMâkÝî$ÞZäå$æÞ
ö
èç^å$íãí)Þàßçúæjå$èàå$íãíãçMíãáãâ ð
Þàßjå1Þ?áãâ>áoðkæjíãáãäMácÞ>áoÝ\Þàßç7ëjå1Þàå]ë"çMæçÝë"çÝäMáãçMâMýlSçbë"î]Ýî$ÞuQÝîê î÷på{ðkîèçç54ñäMáãçÝóÞ?æ@å$èàå$íPû
íãçMíŁå$íãïîèácÞàß"ð ÷îèBµ`¥ ÷9å$äÞîèáãøå1Þáãî8Ý¢êDácÞàßî
ö
Þæ"ácõ8î$ÞáoÝïOÞàßjå1ÞäMî
ö
íãë ì&çZçòæ"èçMâàâçMë
ö
âàáoÝïôå
íãçMâàâûKâÞè
ö
äÞ
ö
èçMëOæjå$èàå$íãíãçMíæ"èîïèàåð]ðkáoÝïbðkîﬁë"çMí9ý
ﬁ>6?A@$BCEDF@G(:8HﬃDI!)DPJKJ:#-JK(:LDF@G(:B,
î
þ;ßçkæjå$èàå$íãíãçMí>µ`¥ ÷9å$äÞîèáãøå1Þáãî8Ý­æ"èîïèàåð
ö
âáoÝï^ì@å$èèáãçMèâ÷ îèWâüQÝäßèî8Ýáãøå1Þáãî8Ý äMî
ö
íãë èçåû
âàî8Ý"å$ì"ícü ìç{çòQæçMäÞçMë­Þî§ìç]ïçÝ"çMèàå1ÞçMëiå
ö
Þî8ðñå1Þáãäå$íãícü ÷ èî8ð åÝ¢ç54ñäMáãçÝ8ÞkâàçMù
ö
çÝóÞáoå$íUµ`¥
÷9å$äÞîèáãøå1Þáãî8Ý\æ"èîïèàåðOýS;îgêŁçõ8çMèéjÞàßçßðkîèàç>ç54]äMáãçÝ8ÞDæ@å$èàå$íãíãçMí5µ`¥´÷ å$äÞîèàáãøå1Þáãî8Ýôæ"èàîïèàåð
ö
âáoÝïôâàáoÝïíãçûå$ââáãï8Ý"ðñçÝ8ÞBÕ@å$ïâ7äMî
ö
íãë¢Ý"î$Þèçå$âî8Ýjå$ì"ícüìçkçòæ&çMäÞçMë Þî ì&çñïçÝçMèàå1ÞçMë å
ö
û
Þî8ð]å1Þáãäå$íãícüýçï¾ßáãï8ßﬁûKíãçõ8çMí
ö
Ý"ë"çMèâÞàåÝëjáoÝï\î÷;Þàßçúæ
ö
èàæ&îâàç]î÷;Þàßç^æ"èîïè åð áãâkèçMù
ö
áãèçMë
Þî]áoÝ8õ8çÝóÞ>ÞàßçâüÝä ß"èî8Ýáãøå1Þáãî8Ý\âÞèàå1ÞçMï$üOÞàß"å1Þ?å$íãíãîêDâ;ÞàßçäMî8ðkæ
ö
Þàå1Þáãî8ÝOÞîñìçßâ
ö
ìë"ácõQáãë"çMë
áoÝóÞîWìjíãî3äu3âŁåÝëkÞîëjçÞçMèàðkáoÝç.åÝñç54ñäMáãçÝóÞŁîèëjçMè÷îèŁå$ââáãï8ÝáoÝ"ïì"íãîﬁä`uﬁâÞîWæ@å$èàå$íãíãçMí"Þàßèàçå$ë"âMý
ŁÝ8ÞáãèàçMícü^Ý"çêÆëjå1ÞàåZâÞè
ö
äÞ
ö
èçMâDåÝ"ëôå$íãïîèácÞàß"ðñâDå$èçáoÝóÞèîﬁë
ö
äMçMëOáoÝóÞîZÞàßçßæ"èàîïèàåð^ý
ﬁO	#9*P#FJ:BPQCR#F,P@6STBP%U@$%
î
x;çå$âî8ÝáoÝïQépÞçMâÞáoÝïQé`åÝë¢ë"çMì
ö
ïïáoÝï\áoÝ Þàßç{äMî8ÝóÞçòﬁÞkî÷Þàß"ç]âçMù
ö
çÝóÞáoå$í)âçðñåÝóÞáãäMâZðñåiuç
ëjçõ8çMíãîæjðkçÝóÞßî÷Þàßç7æjå$èàå$íãíãçMíµ¥A÷ å$äÞîèàáãøå1Þáãî8Ýå$íãïîèácÞàß"ð
ö
âáoÝï]âáoÝïíãçûå$ââáãï8ÝjðkçÝóÞ+Õ@å$ïâ
çMâàâçÝ8Þáoå$íãícü Ýî­ðkîèàç\ë"áV4]ä
ö
ícÞúÞàß"åÝwë"çõ8çMíãîæjðkçÝóÞ^î÷å¢âçMù
ö
çÝóÞáoå$íßæ"èîïèàåðOýdv>çõ8çMíãîæû
ðñçÝ8ÞñêŁî
ö
íãëEìçôðkîèçôçMèèîèûKæ"èàî8ÝçOáoÝ åíãçMââûKâÞè
ö
äÞ
ö
èçMëEæjå$èàå$íãíãçMí>æ"èîïèàåð]ðkáoÝïðkîﬁë"çMí9é
æ@å$èÞáãä
ö
íoå$èícüúìçMäå
ö
âç?î÷ﬃÞàßç?âîæ@ßáãâÞáãäå1ÞçMëOâÞè å1ÞçMïáãçMâD÷ îèâüQÝ"ä ßèî8Ý"áãøå1Þáãî8Ý^åÝë^çòQçMä
ö
Þáãî8Ý
âàä ßçMë
ö
íãáoÝïQý
þDßçñæjå$èàå$íãíãçMíµ`¥÷9å$äÞîèáãøå1Þáãî8Ý­æ"èîïèàåð
ö
âáoÝ"ïOâáoÝïíãçûå$ââàáãï8Ý"ðkçÝóÞBÕ&å$ïâáãâÞàßç]ðñîâÞWâîæ@ßáãâÞáPû
äå1ÞçMë^î÷å$íãíî
ö
èŁçòQæçMèáoðñçÝ8Þàå$í&æ"èîïè åðkâ`åÝ"ë]æ"èàîõQáãë"çMâŁÞàßç;ìçMâÞ)ë"çðñî8ÝâÞèàå1Þáãî8Ý]î÷Þàßç>ìçÝç5q"Þâ
î÷hë"áãèçMäÞ.äMî8ÝóÞèîíî÷hæjå$è å$íãíãçMíãáãâàðtáoÝOåkæ"èîïèàåð]ðkáoÝïbðkîﬁë"çMí&êDácÞàß^âçMù
ö
çÝóÞáoå$íâçð]åÝ8ÞáãäMâý
e)g<g
Û ÜÞÝËßÞà1á±â ã
ä å)æ åçéèêçËå¶ëíì î ëïì ð ëíì ñ òÊçóòõô³æ å)ì è÷ö 
ø&ù:ú!ûKüþýßû Kú
	cüGùý&úÌü iúbú!û1ß3ùKýùKßý¶ú!ûþüﬁﬀüÀúﬂ iúÌü3ùKý3ùù3ùﬃ"úﬂﬀcüGù rß! °üGù
"# ﬂ $% ﬀ&ﬀüGù'ﬀ&(ﬃ£ú!û iú)ýﬂÀú"*ﬀ+ýÌúÌüþß"úÌüGùIú!û,ﬀ&(ﬃ£ýﬂIú!û iúUú!û,# ﬂ 
 \ùﬃoýùúÌüﬁ ý-ﬀ& \ùúÌüþßý, Kü. ùú/0yûﬀ12ﬃß- \ù9ùrú354ﬂýÌý3 ﬂ 
 ÌüÀú!ûﬀcý+üGù
	lûKüþßﬀûú!û6 rß"úÌü3ùKý1yú!ûbßﬀ1Kúﬂ iúÌü3ù7 ﬂ8 :9;ß"úﬃ=<( gú!û1úÌüﬁﬀcüGù>)ú!û?54ß-;úÌü3ù=yú!û
 ﬂ `ú!û- ﬃ{ý-/@AﬃýÌßÌü<BC \ùNüﬁﬀ1B&úﬂ \ùúyßﬁ rýÌýD
 ﬂ ý- ÌßûE ÌüÀú!ûﬀcý)ú!û iúDKü
ú!ûKüþý,*ﬂﬀF¶ù3ùﬃ"úﬂﬀüGù rß! > \ùﬃ:ûùKßcß- \ù{ùrú,<BG54ýÌýﬃ@Ký!üGù6Cﬀ&(ﬃH/0yûKüþýC- ﬃ{ý
Kýú6;úþüGùIûI	JK ﬂ 
ﬂﬂ ﬀ&ﬀcüGùLﬀ&(ﬃßﬃM<BBüGùúﬂ iúﬃN	yüÀú!ûErú!û,ﬀ12ﬃþý
ú!û iúO-;üﬃ3ýÌýQPRﬂý&úÌüþß"úÌü.ýS ;ù{ßû3ù{üT- iúÌü3ùNß3ùKýÌúﬂKß"úÌý/
U
5V
Ł5W ŁÌBX)Ł%YKZ&[\Y3Z^]_YKZcG`B`abW Ł5ZGXlÓdcíŁ5Zfe\g1a  Y1`ih
ø&ù>3 ﬂ 
ﬂﬂ ﬀ&ﬀcüGùLﬀ&(ﬃH5ßﬀLﬀ{ùKüþß- iúÌü3ùM \ùﬃoýS KùKßû3ùKüT- iúÌü3ù@<B"új	iùM# ﬂ 
ú!û- ﬃ9ýA ý%<kSß"úúl býﬂ"úAý&úÌüþß"úÌü3ù{ýAﬃý!ü3ùﬃgýﬂ{ßû°ú!û iúA54ß-;úÌü3ùm rßßﬂﬃ{üGù²úNú!û
 ﬂ Kýﬂ-ﬀ& \ùúÌüþßýüþýnKü. ùúú354ß-;úÌü3ù& rßßﬃ9üGùpú+ú!û¶ý&úﬂ \ùﬃ# ﬃIýù3úÌüﬁ Kýﬂ-ﬀ& \ùúÌüþßý/
0yûE<Bù!o{ú?ú!ûýﬂEﬂý&úÌüþß"úÌü3ùKýbüþý·ú!û iú6- rýﬂ3ùKüGùúý&úÌüGù3 \ùﬃpﬃ<\üGùq' m# ﬂ 
% ﬀêß- \ù7<B1B*ﬂﬀ1ﬃ:üGùgú!ûaß3ù3ú54;úGUú!û1ý2ù3úÌüﬁ ¶ý-ﬀL \ù3úÌüþßý/E0yû1ß\ý&ú'¶ú!ûý
ý&ú!üþß"úÌü3ùKý)üþýUú!û iúO \ù·üﬁﬀ&B&úﬂ \ù3ú¶ßﬁ rýÌý"r!scßüùúO ﬂ $ !üÀú!ûﬀýt	lüÀú!ûbù3ùﬃ"úﬂﬀcüGùKüþý&úÌüþß
<Bû ;ü)ß- \ù{ùrúO<B354ﬂýÌýﬃuKý!üGùG"ﬂﬂ ﬀ&ﬀcüGù'ﬀ&(ﬃH/
v
w ﬂ Bﬂﬂ ﬀ&ﬀcüGù,ﬀ12ﬃ{ß- \ù{ùrúi54ýÌý \ù ÌüÀú!ûﬀ üGù1	ûKüþßûcú!ûK rß"úÌü3ùKýú!û iú
 "B*ﬂﬀ&ﬃA<( Bú!û)ßﬀ1Kúﬂ iúÌü3ù1 " :9Bß"úﬃL<( Bú!û¶úÌüﬁﬀüGù3ú!û"54ß-;úÌü3ù1ú!û"# ﬂ 
ú!û- ﬃ9ý/n0yûlüGù3ú- -ÍüGù1b rß"úÌü3ùKý"<B"új	iùaú!ûýS KùKßû3ùKüT- iúÌü3ù?Bﬂ iúÌü3ùKýtúj	iG# ﬂ 
ú!û- ﬃ9ýUß- \ù?<;3 :9Bß"úﬃu<( cú!ûúÌüﬁﬀcüGù5ú!ûpú!ûﬂ- ﬃ{ý3xEýÌüGùKß, ýﬂ{ßû·üGùú- ;üGù\ý) ﬂ32Kü.(P
 ùúLú²ýùúÌüﬁ w54ß-;úÌü3ùy%
<;ú+ú!û1ﬃ,ú!ûcýS ;ù{ßû3ù{üT- iúÌü3ù@Bﬂ iúÌü3ùKýBß- \ù{ùrúA<B
 :9Bß"úﬃL<( Bú!ûUúÌüﬁﬀüGù3ú!ûUú!û- ﬃ{ý/ý!ýù3úÌüﬁ . 2	O "ýÌúÌüþß"úﬃú,54ý!ýÌüGù, ÌüÀú!ûﬀcý
z|{}
ú!û iú) ﬂLùGýÌý)ﬃ"úﬂﬀüGù{üþý&úÌüþß+üGù·ú!ûC rß"úÌü3ù{ý)ú!û! 6B*ﬂﬀ ú!û \ùbýùúÌüﬁ b ÌüÀú!ûﬀcý/
~ýﬀ&t<-ﬀcý-ú!û iúüGù.lüﬂﬁ wﬃ iúﬂ Lý&úﬂKß"úﬂýnßﬀ&;úﬂ iúÌü3ù # iú&ú!ùKýxú!û
ﬀ1\ýÌú)!scßüùú3ÍùI	lùE ﬂ 
 ÌüÀú!ûﬀcýDﬀL ù3ùﬃ"úﬂﬀcüGùKüþý&úÌüþßLßﬀû\üþßýC :9Bß"úﬃM< búÌüﬁﬀcüGù
ú!û' ﬂ nú!ûﬂ- ﬃ{ý/DE \ù l54 ﬀ1ýK '-;üﬃﬃ><( 8 ﬂ d<ﬂ \ùKßﬀû2Pj \ùﬃPR<B{ùﬃ²ý- Ìßﬀû
 ÌüÀú!ûﬀcýúý.yßﬀA<9üGù iúÌüﬁ KúÌüﬁﬀcüT- iúÌü3ù& \ùﬃ&;% iúÌü3ùKýný- !ßûGﬂ<-ﬀý/d~ú!ûý
 ÌüÀú!ûﬀcýK6 ﬂ ,ﬂ ﬀ&ﬀcüGùmﬀ&(ﬃùﬃ9ýbú<BüGùúﬂ iúﬃ	yüÀú!û ﬀ12ﬃlú!û iú
IÍüﬃý"ýÌýQPRýÌúÌüþß"úÌü.Bý ;ùKßﬀû3ùKüT- iúÌü3ùMß3ùKý&ú%Kß"úÌý//#ÍßﬂÍý£ý-ﬀ& 9ûý)ﬀ&3ùKüÀúÌý/
U
  
Ł%W &hﬂ` GX)W 1h%`
iﬂC	Bß3ù{ýÌüﬃKﬀ1ßﬀ&þüþß- iúﬃ>54 ﬀ&ý;	iAýùú3 ýÌüﬁﬀ&,54 ﬀ1Lú!û iúDﬃ-ﬀ13ù2P
ý&úﬂ iúýú!û?þüﬁﬀüÀúﬂ iúÌü3ùKý13ùmù3ùﬃ"úﬂﬀcüGù rß! güGùqG % tﬂ ﬀLﬀüGùEﬀ12ﬃH/NŁ# ﬂ P
 ÌüÀú!ûﬀêúMýﬂﬀ ú!û1ßﬀ1B3ùùúÌýC" búj	i:PRﬃ9üﬁﬀ1ùKýÌü3ù  ﬂ - NUüGùúÌýGKýÌüGù²ý!üGù5P
 rýÌýÌü3ùﬀ1ùú+úR ;ýCý ;ùKßﬀû3ùKüT- iúÌü3ùgüþýCﬂýù3úﬃgüGùMw% ﬀ2/
z
/L0yû'ﬂ-	yýAú!û1 ﬂﬂ  
 IüGùﬃ;ùﬃù3ú. ýﬂﬀLﬀ1ﬃüGù> ﬂ 
	yüÀú!û@- rßû@rú!û$	yüÀú!ûoú!ûG-	 ý%ﬀýK rýÌýÌü3ùﬃ:úu \ù
 ﬂ - +ýÌüGù5Pj rý!ýÌü3ùﬀ1ùú·üGù3úÌý-/0yûu ﬂ - 3-	 ýﬂﬀýüþýaýﬂﬀLﬀ1ﬃmüGù ﬂ )	yüÀú!û
ú!ûBýﬂﬀ&ﬀL iúÌü3ù?-ú!ûCﬂ-	yý/"0lûýﬂﬀLﬀ& iúÌü3ù?
I	Èý%ﬀý)üﬁﬀ&þüþßüÀú. býﬂKýBùﬃ9ýt	lûù!D \ù
{ù rý!ýÌü3ùﬃ8I	 ýﬂﬀÊüþý"! ﬁ iúﬃE \ùﬃ6ﬂýﬂﬀ1ý	ûùaú!û,I	 ýﬂﬀÊüþýO rýÌýÌü3ùﬃ$/
üÀú!û·ú!ûKüþýO !üÀú!ûﬀ6 ﬂﬃýÌý"ú!ûpúÌüﬁﬀüGù'ú!û3I	 ýﬂﬀLﬀ& iúÌü3ùKý-xú!û3ﬂ-	 ýﬂﬀýt 
 .	t  ;ýBýﬂﬀ&ﬀ1ﬃoüGù:ú!ûýﬂ ﬀ&Gﬃ/1øeùoú!ûG	i!ý&úLß- rýlxH	lûùoú!û1oÌý&ú,I	 ýﬂﬀ üþýú!û&ﬁ rý&ú
ú1<B, rýÌýÌü3ùﬃ#y%# 5´Èý&ú{ý)üGùbú!û+ýﬂﬀLﬀ& iúÌü3ùnú!û3-	Èýﬂﬀcýiﬂ-ﬀ& rüGùaú1<BK54ß-Kúﬃl /ú
ú!û+ýﬂﬀ&ﬀ& iúÌü3ùLú!û3-	lý)ßﬀ1"úý-/
v
ù? ﬂ R´3
{
ý&ú{ýUüGù·ú!û+ýﬂﬀ&ﬀL iúÌü3ù&ú!û3I	
ýﬂﬀcýAﬂ-ﬀ& rüGùúM<B?54ß-;úﬃ §úú!û·ýﬂﬀ&ﬀL iúÌü3ù7)ú!û6I	yýßﬀ&"úý/q0yûKüþýIßﬃ=<B
üﬁﬀ1-ﬃ1ú"´óý&ú{ý<( &<Küﬃ{üGùA A<{üGù S IúK$# &úÌüﬁ Rýﬂﬀý-( iú¶ú!ûlß\ýÌú`´A
z
54;úﬂ 
 rýÌýÌü3ùﬀ1ùúÌý \ùﬃL! ﬁ iúÌü3ù{ýiý!üGù5Pj rýÌýÌü3ùﬀ&ù3ú !üﬁ <ý/nŁﬀ1ﬂ"!scßüùú ÌüÀú!ûﬀ üþýú
ýﬂﬀÇú!û,I	ËýﬂﬀcýUüGù·ú!û,ﬂﬃyüGù?	ûKüþßû²ú!û,I	ËýﬂﬀLﬀ& iúÌü3ùKý¶ßﬀ&"ú#<KúUú!ûKüþý) ÌüÀú!ûﬀ
ß- \ù{ùrú)<;354ý!ýﬃuKýÌüGù'"ﬂ ﬀLﬀüGùﬀ12ﬃH/
Łpù!scßüù3ú"# ﬂ $ ÌüÀú!ûﬀPújýﬂﬀ ú!ûlßﬀ&;3ùù3úÌý Búj	i:PRﬃ{üﬁﬀ&ùKýÌü3ù  %  {ýÌüGù
 >ýÌýQPRﬂý&úÌüþß"úÌü.uﬂ ﬀ&ﬀcüGùlﬀ&(ﬃw	yüÀú!ûqÍßﬂÍý1*IýS KùKßûﬂ3ùKüT- iúÌü3ùmüþý1ﬂýù3úﬃmüGùq:P
ﬂ ﬀ2/
{
/0yû?I	yýGlú!û6 ﬂ   büGùﬃ;ùﬃù3ú. }ýﬂﬀ&ﬀ&ﬃgüGùq % 	yüÀú!ûq- rßûrú!û
 \ùﬃ8- rßﬀû8I	ËýﬂﬀPüþýyüﬁﬀ&ﬀ&ﬃ{üﬁ iú.  ﬃﬃﬃbúIú!ûúrúﬂ `ýﬂﬀ8/
ŁÍßﬂbüþýO{ýﬃbú1ùKý%,ﬀ;úﬂ 
54KßﬁKýÌü3ùaüGù1ú!ûD;ﬃ# iúÌüGùCú!ûyúrúﬂ Rýﬂﬀ8/r0lûO % ;*QPR2·ý&úﬂ iú-ﬀ1ùúUüGùú!ûKüþýﬂﬂ ﬀ
üþýyùrú)2{üﬃbú1<BK2{ü. ùúyú& ý2ù3úÌüﬁ QPR2NýÌúﬂ iú-ﬀ1ùú/
üÀú!û+ú!ûKüþýr ÌüÀú!ûﬀ8ﬁú!ûwﬃ`üGù3	lûKüþßûú!ûnI	}ýﬂﬀý$  ý%ﬀ&ﬀ&ﬃüþýnù3ùﬃ"ú%ﬀüGùKüþý&úÌüþß- . 
ß3ùúﬃp< Éú!û8ﬂﬃcüGù=	lûKüþßû@ú!û8I	Þýﬂﬀ&ﬀ& iúÌü3ù{ýIßﬀ1"úE \ùﬃ rßKübú!ûlﬀ;úﬂ 
z|{:
Q b¡A¢1£-¤¦¥R§©¨Aª¬«t­®5®­|M¯R°K±±
O²
°3±±
³r´2µ¶¸·
¤R¹%ºI¹%¥%»
µH¼;½#¾
%ª
´2½l¿
À Á¼ ÂÃ:ÀKÄÃ
·
¹
·
¤jÅ¯*ÆÇ¢1£I¤j¥j§È¨
³
®¡:
¼
®
½8¶¸·
¤j¹ﬂº|¹%¥dª¬«
¦ ¡
¿
§
·
ºIÉ¹
¶¸·
¤j¹ﬂºI¹5¥
ª¬«
½
¡:Ê
¶¸·
¤R¹ﬂº|¹%¥%»
 #®­Ë2Ì8­
¿
§
·
ºIÉ¹ ÆwÅ¦Åj§©º
·
À
¹
·
¤ﬂ¯
¿
§
·
ºIÉ¹
¶¸·
¤R¹%ºI¹%¥
³
»
ÍnÃÎ
¿
À
Ç$­®!®!­|M¯R°K±±
³r´2µr¿
§
·
º|É©¹
¶¸·
¤j¹ﬂº|¹%¥%»
¿
À
Ç
¶¸·
¤j¹ﬂº|¹%¥iÇÐÏÑ»
Ò
¡Ë2ª
½
Ò
¡Ë(ª
½
 ;®­Ë(Ìu­CÓ$£|¥j£IÉ©É¹ﬂÉ§©Ô5£IÕÉ¹
¿
¹%Ö

¹
·×
¹|»
 ;®­Ë(Ìu­CÓ$£|¥j£IÉ©É¹ﬂÉ§©Ô5£IÕÉ¹ Ø
ÃÃ|Ä
»
µH´
®
¶
ª
½
°3±©±
=Ù´´
 
Ú
¡
¾IÙ
­®¡
Ø
Ã
×
£-É
¿
À
Ç
¶¸·
¤R¹%ºI¹5¥ÇÐÏ=Ñ»
Ò
¡Ë(ª
½
µH´
®KÛKª
½
°3±±
=Ù¬´´
 
Ø
Ã
×
£-É
¿
À
ÇÐÏ=Ø
Ã
×
£IÉ
¿
ÀÜ
ÆO¯
¶S²
Û
³
»
¡
½
Ú
Ù¬´´
 »
ÍnÃÎ
¿
À
¯
¶j³
ÇÐÏ
¿
§
·
ºIÉ¹
¶¸·
¤R¹%ºI¹5¥ﬂ¯Ø
Ã
×
£IÉ
¿
À
³
»
¡
½
Ú
»
¡
½
Ú
Ù¬´´
 »
µH´
®
¶
ª
½
°3±©±
=Ù´´
 
¿
À
ÇÏ
¿
ÀÜ
¶¸·
¤R¹ﬂº|¹%¥%¯
ÍnÃÎ
¿
À
¯
¶j³R³
»
¡
½
Ú
Ù¬´´
 »
¡
½
Ú
»
®!¡:
¼
®
½E¿
À
»
¡
½
Ú
¿
À ÁwÝ ÂÃ|ÀKÄ(Ã
·
¹
·
¤jÅ%»
wﬂﬂ ﬀ2/
zÞ

 ﬂ ;ýﬂﬀ&ﬀL iúÌü3ùK;ú!ûßﬀ&B3ùù3úÌý UúR	:PRﬃ{üﬁﬀ&ùKýÌü3ù  ﬂ - CKýÌüGù)ý!üGù5P
 rýÌýÌü3ùﬀ1ùúUúR ;ý)yýS ;ù{ßû3ù{üT- iúÌü3ùB/
z|{ß
Q b¡A¢1£-¤¦¥R§©¨Aª¬«t­®5®­|M¯R°K±±
O²
°3±±
³r´2µ¶¸·
¤R¹%ºI¹%¥%»
µH¼;½#¾
%ª
´2½l¿
À ÁwÝ ÂÃ:ÀKÄÃ
·
¹
·
¤jÅ¯*ÆÇ¢1£I¤j¥j§È¨
³
®¡:
¼
®
½8¶¸·
¤j¹ﬂº|¹%¥dª¬«
¿
À
Ç
¶¸·
¤j¹ﬂº|¹%¥iÇÐÏ=Ñ»
Ø ÇØ
Ã
×Sà
»
Ò
¡Ë2ª
½
µ*´
®
¶
ª
½
°K±±

 ;­®!­
Ù¬Ù
¡
ÙÙ´´
 
Ú
¡
¾IÙ
­®!¡
ÍnÃÎ
¿
À
Ç
¶¸·
¤j¹ﬂºI¹5¥ÇÐÏ=Ñ»
Ò
¡Ë2ª
½
µ*´
®DÛKª
½
°K±©±
Ù´´
 
ÍnÃÎ
¿
À
ÇÐÏ
ÍnÃÎ
¿
ÀáÜ
ÆO¯
¶S²
Û
³
»
¡
½
Ú
Ù¬´´
 r»
Æ
×
Ö

§.¥j¹I¯¬Ø
³
»
¿
À
ÇÏ
¿
ÀÜ=ÍnÃÎ
¿
À
»
Í
¹ﬂÉ¹%£|ÅR¹|¯¬Ø
³
»
¡
½
Ú
»
¡
½
Ú
Ù´´
 r»
®!¡:
¼
®
½E¿
À
»
¡
½
Ú
¿
À ÁwÝ ÂÃ|ÀKÄ(Ã
·
¹
·
¤jÅ%»
wﬂﬂ ﬀâ2/
{(Þ

 ﬂ £ýﬂﬀLﬀ& iúÌü3ùGRú!ûyßﬀ1B3ùùúÌýn$ úR	:PRﬃ{üﬁﬀ1ùKý!ü3ù ; ﬂﬂ  &Ký!üGù,ÍßﬂÍý
*)ýS KùKßûﬂ3ùKüT- iúÌü3ùB/
z|{ã
54KßﬁKýÌü3ù=Íßﬂ#/pŁõß3ù{ý2ùKß8ú!ûNù3ùﬃ"úﬂﬀüGù rß! üGùÉú!û8ﬃLlýﬂﬀ&ﬀ& iúÌü3ùÉüþýcú!û
B\ýÌýÌü<{üþüÀúj uù3ùﬃ"úﬂﬀüGù rß! büGùNú!ûCﬂýﬂÀúÌýDú!ûCﬂ ﬀ6/"ŁDﬃﬃ{üÀúÌü3ùln<B{ùﬃﬃ²üGù3ú!ý
üþýIùrú1 rýÌýÍßüﬁ iúÌü.?	yüÀú!û7ýBß"úúEI&ÕI	,/Nwﬂﬂ ﬀä2/ z üþýﬃ"ú%ﬀüGùKüþý&úÌüþßL	yüÀú!û7ýBß"úú
54KßKúÌü3ù UúﬂﬀcüGù iúÌü3ùBwﬂ ﬃýÌýGO	lû"ú!ûú!û?% ﬀüþýG54ß-;úﬃ rßßﬂﬃ{üGùúoú!û
 ﬂ iLýﬂ2ùúÌüﬁ ý-ﬀ& \ùúÌüþßý/8åD-	!nBýﬀ1cüGù;úAﬀL iúÌüþßýdw% ﬀæ2/ { ﬀ&  @<B
ù3ùﬃ"úﬂﬀüGùKüþýÌúÌüþßK	yüÀú!û6ýBß"úUú154KßKúÌü3ù `úﬂﬀüGù iúÌü3ùB/
UCçSè éâ`[#êBaëÓdêë%YKZ&[JY3Zfìh%Y'íîA[
0yûKü. ùKß"{ú!ût ﬂ  \ùﬃIýùúÌüﬁ Ký-ﬀ& \ùúÌüþßýn#
ﬂ ﬀLﬀüGùDﬀ12ﬃ22{üý
ý&ú!üþß"úÌü3ùKý)3ùu ﬂ r rßßýÌýúcßÍßﬂÍý/t0yûý,ﬂý&úÌüþß"úÌü3ùKýK LùLﬀ1+ú!û \ùu IýBßüﬁ ß- rý
¶ú!ûý&úÌüþß"úÌü3ù{ý'3ùm ﬂ t rßßýÌýjúý!û ﬂﬃmﬀ;úﬂ <& Ìüﬁ <ý/>ï3ù{ýÌüﬃBú!û&*-	yüGù
% ﬀ
Þ
Ú
¡
¾IÙ
­®¡
ð
²ñ
Çòd§
À
¹I»
Ò
¡:Ë2ª
½
Ò
¡Ë2ª
½
 ;®­Ë2Ì8­CÓ$£|¥j£IÉ©É¹ﬂÉ§Ô%£IÕÉ©¹
¿
¹5Ö

¹
·×
¹I»
ð
ÇÏ
Â
É
Ã
×Sà
»
ñ
ÇÏ
Â
É
Ã
×Sà
»
¡
½
Ú
»
ª
µ
ðó
Ï
ñ
%ô;¡
½
Ó

¤ Ø§
·
¹I¯Sõﬂö÷ø(õ
³
»¡
Ù
«5¡3Ó

¤ Ø§
·
¹|¯Qõ%ùúõ
³
»¡
½
Ú
ª
µ
»
¡
½
Ú
»
ïÍßﬂ²üþýK 1ý&úﬂ \ùﬃ ﬃl*9ùKß"úÌü3ù²ú!û iúD"úﬂ!ùKý)ú!ûLß-ﬂù3úlúÌüﬁﬀ1C
ﬃ#  /Kû2ùúÌüﬁ r54ß-;úÌü3ù>
ú!ûGﬂﬂ ﬀ_	yü
 .	 - ÍýAÌüGùú?üQýwýþu rý,;ú#;ú	lû- rý3# ﬂ n54ß-;úÌü3ù@ﬀ& - ù3ùﬃ"úQP
ﬀüGù{üþý&úÌüþß- . 8ÌüGùúOüÀú!ûLüQýwýþ?1üßDþ rýD;úKú/0lû,- rý3ùNú!û iúD ﬂ d \ùﬃNýùúÌüﬁ 
54ß-;úÌü3ù> LùrúD2Kü. ùúüþýyú!û iúyú!ûAﬂ ﬀ Íüﬁ iúýKýÌúÌüþß"úÌü3ùO/
z
 ﬂﬃ{üGù&# ﬂ 
 rßßýÌýlúý!û ﬂﬃ8ﬀ'Kúﬂ <K !üﬁ <ý/
@ﬀ12ﬃnúÌüﬁﬀ11 rýA 8< ﬀ;úﬂ < Ìüﬁ </
4ß-;úÌü3ù@!S @ rß"úÌü3ù}üGù@ 6ﬂﬂ ﬀ
ù3ùﬃ"úﬂﬀüGùKüþýÌúÌüþß- . }üGùKß- rýﬂýIúÌüﬁﬀ1< q où3ù{ù iúÌü.u ﬀ&{ùú/@0yû*üÀúIüþýG3ùKý
*K \ù Ný&úﬂ iú-ﬀ&ù3ú3i & % þüT- <ýùKß'ý&úﬂ iú-ﬀ&ù3úÌýpú?! ﬁ iújú!ûBúÌüﬁﬀ1<Bß- Ký
ú!ûDrú!û¶ý&úﬂ iú-ﬀ1ùúÌýtú!ûD ﬂ þüT- <+ý2ùKß)`ý&úﬂ iú-ﬀ1ùúÌý" üﬁﬀ1þüþßüÀú. L rý!ýÌü3ùKüGùBú
ú!ûlúÌüﬁﬀ1/"xvø|úüþýUùrú¶ß3ùKýÌüﬃﬃ?3ùKýú!û iúú!ûý&úﬂ iú-ﬀ1ùúÌýtb A ﬂ þüT- <+ýﬂ2ù{ßD
ý&úﬂ iú-ﬀ&ù3úÌý3 rýÌýÌü3ùNú1ú!ûúÌüﬁﬀ&üGùu# ﬂ H<;ß- {ýú!ûKüþýüþýK{ù<{ý </©y1ø&ù8rú!ûO	ﬃ{ý£üÀú
üþý33ùKýúbß- -ú!û1ïxß%lH{ùKß"úÌü3ùl	yüÀú!û{üGùM L# ﬂ þüT- <ýùKß>ý&úﬂ iú-ﬀ1ùúÌý,, 
 ﬂ þüT- <A*QPR2²ý&úﬂ iú-ﬀ1ùú/
ßDrúú!û iúüÀúLüþýBùrúú!ûcù3ùﬃ"úﬂﬀüGù rß! EúÌüﬁﬀ1IüGùgüÀúÌý¶ú!û iúC- ﬃ9ýú²ú!û1ý&úÌüþß"úÌü3ù{ý/
z|{
) iú!ûüÀúMüþý·ú!ûMﬃ{ü.9BùKß°üGùú!ûMﬃ"ú%ﬀüGù rß! LúÌüﬁﬀ&E<B"új	iù# ﬂ C \ùﬃéýùúÌüﬁ 
54ß-;úÌü3ùud Gﬂﬂ ﬀ6/wï3ùKý!üﬃUú!û3*-	yüGùcýÌüﬁﬀcüﬁ "ﬂ ﬀ Þ
Ú
¡
¾IÙ
­®¡
ð
²ñ
Ç
¶¸·
¤j¹ﬂº|¹%¥%»
Ò
¡:Ë2ª
½
Ò
¡Ë2ª
½
 ;®­Ë2Ì8­CÓ$£|¥j£IÉ©É¹ﬂÉ§Ô%£IÕÉ©¹
¿
¹5Ö

¹
·×
¹I»
ð
ÇÏ
Í
£
·	
Ã:À
»
ñ
ÇÏ
Í
£
·	
Ã:À
»
¡
½
Ú
»
ª
µ
ðó
Ï
ñ
%ô;¡
½
Ó

¤ Ø§
·
¹I¯Sõﬂö÷ø(õ
³
»¡
Ù
«5¡3Ó

¤ Ø§
·
¹|¯Qõ%ùúõ
³
»¡
½
Ú
ª
µ
»
¡
½
Ú
»
øQ
) \ùﬃﬀ üþýC aúﬂ5PR% \ùﬃﬀ H{ùKß"úÌü3ùú!û iú,"úﬂ!ùKý, ?ﬃ{ü.9Bùú,ﬂ \ùﬃﬀ&. Nßû\ýﬂù°üGù3úA3ù
- rßûß- H\ú!ûﬂ ﬀËüþýù3ùﬃ"úﬂﬀcüGùKüþý&úÌüþß<;úüþýnùrúﬂ3ùKý/nø&ù+ú!ûKüþýnß- rý<Brú!ûLýùúÌüﬁ 
 \ùﬃm ﬂ i54ß-;úÌü3ù7	lü>ù3ùﬃ"úﬂﬀüGùKüþýÌúÌüþß- . @ÌüGùúAüÀú!ûlüQýwýþ>uüßDþ> rýA;ú#;ú/bø¦
) \ùﬃﬀ üþý' 8{ý-ﬃ:PRﬂ \ùﬃﬀ*{ù{ß"úÌü3ù°ú!û iúBﬃ iúýA lﬀ'Kúﬂ <ýﬃN Ìüﬁ <&3ùm- rßû}ß- H
ú!û% ﬀ üþý33ùKý-/Lø&ùNú!û{üþý+ß- rýb*, L\ü.ù:üGùKüÀúÌüﬁ ýﬃ> ﬁ5ýùúÌüﬁ n54ß-KúÌü3ù
	yü$ .	t  ;ýO!üGù3ú¶ú!ûpýﬂ ﬀ&DKú;ú ﬁ	lû- rýt# ﬂ $54ß-;úÌü3ù8ﬀ& - L!üGù3útüÀú!ûGüQýwýﬂþ
GüßDþL rý);ú;ú/
UCç

ìh%X)[B[\Ym] Y3ZG`êB`iaWë%Z1ë5[#êBë5íX)a$XDh%h%`h

hKYKaëê1W[
ø&ù°ú!ûKüþýýß"úÌü3ùBn	&ﬃýÌßÌü<B& % <% \ùKßû2Pj \ùﬃPR<B{ùﬃN ÌüÀú!ûﬀý rý' uﬂ rß"úÌüþß- 54 ﬀ&
+ú!ûlþüﬁﬀüÀúﬂ iúÌü3ùKý?3ùù3ùﬃ"úﬂﬀüGù rß! müGù ﬂ Kﬂ ﬀLﬀüGù@ﬀ&(ﬃH/iﬂ \ùKßûPj \ùﬃP
<B{ùﬃ
ﬀ

{ﬁﬀ
üþý 8ﬂ<-ﬀ ý.;üGùý&úﬂ iú :ú!û iúA*ﬂﬀýLú!û&< rý!üþýCUý- Ìßﬀûq ÌüÀú!ûﬀýLú
ý.G Lﬁ Iù(ﬀ'<BOüﬁﬀ&B&úﬂ \ù3úD<-ﬀcýyüGùßﬀ'<{üGù iúÌüﬁ dKúÌüﬁﬀcüT- iúÌü3ù> \ùﬃ>;% iúÌü3ùKý
ý- !ßûB/K% \ùKßû2Pj \ùﬃPR<B{ùﬃl !üÀú!ûﬀýK új 29üþß- . >Kýﬂﬃu*)ßD
Pû ﬂﬃlﬂ<-ﬀý)üGùu	lûKüþßﬀû
ú!ûlý- Ìßûaý# rßlüþý54;3ùù3úÌüﬁ . &ﬁ ﬂ)	lüÀú!û1ýBß"úúLú!ûyýÌüTDú!û)<-ﬀ8/ﬂn4 ﬀ&ý
<-ﬀýw*	lûKüþßû<% \ùKßû2Pj \ùﬃPR<B{ùﬃ& ÌüÀú!ûﬀýi-;üﬃD!scßüùú¶ýﬂﬁ;úÌü3ùKý¶üGùKßﬁﬃlú!ûﬃ|P
z
Lù 9ýﬂ rßﬂ3ﬂ<-ﬀ 
ã{ﬀ
iú!û0ﬂ -þüGù3û ýﬂﬀ& \ù,<-ﬀ! 
ﬀ
 \ùﬃø&ù3úrwﬂﬂ ﬀ&ﬀcüGù"
ﬁﬀ
/
0yûýÌüT \ùﬃLý!û B
ú!û ý- Ìßﬀûý rßú!û iú`üþý`úﬂ ÌýﬂﬃC<( 3 "<ﬂ \ùKßﬀû2Pj \ùﬃPR<B{ùﬃ3 ÌüÀú!ûﬀ
ß- \ù{ùrú<B1ﬃ9üþß"úﬃ}üGù7 ﬃ \ùKß/u0yûﬂüGù7 u# ﬂ <ﬂ \ùKßûPj \ùﬃPR<B{ùﬃ@ ÌüÀú!ûﬀ6üÀú
üþýjùrúCB\ýÌýÌü<úl!scßüùú. N ÌúÌüÀúÌü3ù:ú!û1ý- Ìßﬀûgý# rßL ﬀ13ùbú!û&# ﬂ ú!ûﬂ- ﬃ{ýLüGù7 \ù 
ﬃ"úﬂﬀüGùﬃGﬀL \ù{ù/rd % <ﬂ \ù{ßû2Pj \ùﬃPR<;9ùﬃ' !üÀú!ûﬀýüGùG	lûKüþßûú!ût ﬂ Kú!ûﬂ- ﬃ{ý
 rýS KùKßû3ùKý. LýB3ùﬃ1úG &úÌüﬁ Rý- Ìßﬀû6ýﬂÀúÌý*ﬀ rú!û¶ú!ûﬂ- ﬃ{ýt 3ﬀ1D!scßüùúUú!û \ù
 ÌüÀú!ûﬀcý1üGù=	lûKüþßﬀû@ú!ûMüGù3ú% rß"úÌü3ùKý?<;"új	iù±ú!ûl ﬂ lú!û- ﬃ{ý ýS ;ù{ßû3ùKý/#@
ßﬀ1# & ²ý ;ùKßﬀû3ù{ýC \ùﬃNﬃ"úﬂﬀüGùKüþýÌúÌüþß1 ﬂ <ﬂ \ùKßﬀû2Pj \ùﬃPR<B{ùﬃ@ !üÀú!ûﬀ 54ý!ýﬃ
z|{ 
KýÌüGù'i# ﬂ $% ﬀ&ﬀüGùCﬀ12ﬃ#	yüÀú!û6 \ù6 rýS KùKßûﬂ3ùKý" \ùﬃbù3ùﬃ"úﬂﬀüGùKüþýÌúÌüþßD# ﬂ 
<ﬂ \ù{ßû2Pj \ùﬃPR<;9ùﬃ6 ÌüÀú!ûﬀ 54ý!ýﬃuKýÌüGù1 GýÌýQPRýÌúÌüþß"úÌü.'ﬀ&(ﬃH/
$&%('
%*) +&,.-&/0,.132	4*56798	51
:<;&=>5?1A@&=B79CD/
1A@
û;\ýﬂC		yüþý!ûú?oùﬃoú!ûjýﬁ;úÌü3ù@*ﬀF ·ß3ùKýÌúﬂ rüGùﬃ:ýﬁKúÌü3ù°ý rßjú!û iú'ﬀ& |4KüﬁﬀüTý, 
\ü.ùq<kSß"úÌü.6*9ùKß"úÌü3ùB/FEb"ú1û@<B1ú!ûL<Bý&ú'- rý!ü<·ýﬁ;úÌü3ùüﬃùúÌü.oﬃú!û(KýH 
"úHG<B
ú!û1<kQß"úÌü.*9ùKß"úÌü3ù> ﬁ&*Aû; \ùﬃ@"úJI+<B1 6-&ý%<{ý"úÌý,ú!ûcýﬁ;úÌü3ù:ýﬂ rß
ﬀ& rüGùúﬂ rüGùﬃüGùNﬃýÌßùﬃ{üGùlﬃAOB,<B{ùﬃ9ý,3ù:ú!ûüA<kSß"úÌü.?*9ùKß"úÌü3ù@ ﬁý/l0yû
< rýÌüþßi<ﬂ \ù{ßû2Pj \ùﬃPR<;9ùﬃ+ý&úﬂ iú 'oùﬃ{üGùO \ùC54 rß"ú
KúÌüﬁﬀ& xýﬁ;úÌü3ùKýÌüGùO<Bý&úQP¸oÌýÌú`ý- Ìßﬀû
Bﬂ iúý) rýOI	yý Þ
KMLﬂNPOﬁNRQTSUSPVXW ûüþýw{ùﬃ!oùﬃYGaüþýù iúÌü.lüGùoùKüÀúj ( \ùﬃHIß3ùúﬂ rüGùKýw pýÌüGù)ýﬂ<{ýﬂ"údﬂýùúÌüGù
ú!û,ùúÌüýﬂﬁ;úÌü3ù²ý# rß/
Z\[MQ]L_^`3NULDacb?OMdfe0Wg)-ﬀ1-yú!ûUýﬂ<9ý"únﬂﬀ®ú!ûyû- ﬃL?I \ùﬃ1 &úÌüÀúÌü3ù1üÀúüGùúC +ßß"úÌü3ù

ﬀ1úÌü3ûú. ²ß3ùKý&úﬂ rüGùﬃNýﬂ<9ý"úÌýtnú!û+ýﬁ;úÌü3ùNý rß/
ZJh]iﬂL_jXNULDakb?OMdle
WF~D- rßû8nú!û+ý%<{ý"úÌý"ùﬂ iúﬃNüGù·ú!û,<ﬂ \ùKßﬀûKüGùIý&ú
Þ
z
/)øQú!ûýﬂ<9ý"ú)üþý";ù-	lùbúß3ù3úﬂ rüGùùG*- rýÌü<ýﬂﬁ;úÌü3ùKýﬃ9üþýÌß- ﬃbú!ûLýﬂ<{ý"ú/
{
/)øQlú!û²ýﬂ<9ý"úüþý&;ù-	ùÉú:ß3ùúﬂ rüGù °ý!üGù8*- rýÌü<²ýﬁKúÌü3ùBUßﬀ1;ú·ú!û8<kSß"úÌü.
H{ùKß"úÌü3ù ﬁK*>ú!ûD*- rýÌü<+ýﬂﬁ;úÌü3ùB/øQ5ú!ûD<kSß"úÌü.,*9ùKß"úÌü3ùL ﬁ+üþý- iú)ú!û \ù
Gdﬁ rß6û@	yüÀú!û°ú!û*- rýÌü<cýﬂﬁ;úÌü3ùBnﬁ rßmGq	lüÀú!û:ú!ûL<kSß"úÌü.H{ùKß"úÌü3ùN ﬁ
 \ùﬃLﬃ"ú3 \ù cýﬂ<9ý"úÌý*ﬀgI	yüÀú!ûLBw<B{ùﬃ{ýýÌýú!û \ùLi úLú!ûù!	 ﬁ
0Gr/
v
ú!ûS	yüþýﬃ9üþýÌß- ﬃbú!ûLýﬂ<{ý"ú/
}
/)øQ-ú!ûýﬂ<{ýﬂ"úDﬀ& - ²ß3ù3úﬂ rüGù>ﬀ&ú!û \ùl3ù'- rý!ü<Býﬂﬁ;úÌü3ùBßﬀ1KúC \ù>B"<B{ùﬃ
3ùNú!ûA<kQß"úÌü.'H{ùKß"úÌü3ùu ﬁAyú!ûLý%<{ý"ú/¶øQú!ûAB"<B{ùﬃbüþý)- iúú!û \ùnGr
üGù{ý&ú¶ú!ûýﬂ<{ý"ú¶üGùúoI rßßﬃ9üGùjújüÀúÌý"Bw<B{ùﬃ$/
v
ú!ûS	yüþýﬃ{üþýÌß- ﬂﬃ1ú!ûlýﬂ<{ý"ú/
p
dl[qrNULDQsOﬁNRh?L
p
dltBO	WÊøQDI üþýi-ﬀ&KúR ûcüþý \ùLKúÌüﬁﬀL *- rýÌü<pýﬁ;úÌü3ù? \ùﬃmG²üþý>ú!ûD<kSß"úÌü.
H{ùKß"úÌü3ù? ﬁ,*Uú!û,{úÌüﬁﬀ& *- rýÌü<ýﬁKúÌü3ùB/
v
ú!û	yüþý"úﬂ!ùaúIú!û,<ﬂ \ùKßû{üGùIý&ú/
0rﬀüGùKüﬁﬀcüTl% iú!ûbú!û \ùﬀL |4;üﬁﬀcüToú!ûM<kSß"úÌü.NH{ùKß"úÌü3ùB3I	iE<B{ùﬃ{ý6 °ßﬀ&;úﬃ
üGùKý&ú- ﬃMBD<B{ùﬃ{ýK \ùﬃú!ûG-jüþý,ﬀ& rüGùúﬂ rüGùﬃ°üGùoüGùKß- rý!üGù6ﬃKi-	,<B{ùﬃ{ý
üGùKý&ú- ﬃOﬃß- rý!üGùMﬃGDB<;9ùﬃ{ý/cuw Ìüﬁ iúÌü3ù{ý&3ùú!û6< rý!üþß<ﬂ \ùKßûPj \ùﬃPR<B{ùﬃ
ý&úﬂ iú 7 &B\ýÌýÌü<nüGùKßﬁﬃ{üGù8ﬃ{ü.9Bùú'ﬀ&"ú!û(ﬃ9ý,Ußû2\ýÌüGùNú!ûcý%<{ý"úúE<ﬂ \ù{ßû@3ùm iú
- rßûjüÀú% iúÌü3ùG \ùﬃC Ìüﬁ iúÌü3ùKýnú!û iúdoùﬃA lýﬁ;úÌü3ùA	yüÀú!ûKüGù' yýﬂ;ßü.o#ﬃABÌßùúﬂ {ú!û{úÌüﬁﬀ& 
z|{
<kSß"úÌü.LH{ùKß"úÌü3ùM ﬁcüGùKý&ú- ﬃNt \ùN54 rß"úýﬁ;úÌü3ùB/?Łù@54 ﬀ&1i3ùüÀúﬂ iúÌü3ù7ú!û
< rýÌüþßC<ﬂ \ùKßﬀû2Pj \ùﬃPR<B{ùﬃ·ý&ú% iú ·üþýlý!ûI	lùbüGù6~-ü,2/ z /
$&%('
%wv xc1zyJ{X5|~}A6*,D;
,?=ﬁ)1
5]}ﬁ5?:YŁ8	C_6*,.|
0yû'<kSß"úÌü.IüGùMú!ûoﬃ|P z Bù {ýﬂ rß%u<-ﬀ üþýpú? ﬃ@ LÍù 9ýﬂ rßﬂu	yüÀú!û> 1ýﬂ"úKüGùﬃ{ü.;üþýÌü<
<kSß"úÌýý%Kßû·ú!û iú)ú!û+úrúﬂ  ﬁ,nú!ûüGùKßﬁﬃﬃ6<kQß"úÌýüþý)ﬀL |4;üﬁﬀcüTﬃ8 \ùﬃbú!ûLß-  rßüÀúR u
ú!û,;ù {ý% rßﬂaüþýlùrúO54Kßﬃﬃ/0yû3<-ﬀÇß- \ù8<BK%ﬀ'ﬁ iúﬃu rýO*-	yý Þ
l |4KüﬁﬀüT 

(3s
R.
ýﬂ<kQß"úUú 

(3s
PTﬂ
.&c
ﬃl z  z
Ak
	lûﬂï}üþýnú!û¶ß-  rßüÀúR GKú!ûi;ù {ý% rßﬂ#

üþý-ú!û¶ù2ﬀ'<;r<kSß"úÌý( \ùﬃ'<kQß"ú

û rýr ﬁ


 \ùﬃL	iü3ûú


/n0lûﬃ|P
z
Lù 9ýﬂ rßﬂGﬂ<-ﬀ üþýßD
P
ßﬀ&"ú \ùﬃcú!ûﬂyú!ûKﬀ1\ýÌúw!scßüùú
;ù-	lùu ÌüÀú!ûﬀýlû Aﬂ{ù{ùKüGùLúÌüﬁﬀ&pú!û iúyüþýO54B3ùùúÌüﬁ 	yüÀú!û6ýﬂ;ß"úyú

/
Łpùq ÌüÀú!ûﬀ úoý.aú!ûmﬃ|P
z
Lù {ýﬂ rß%@<-ﬀß- \ù7<Bﬃ!Bﬃ7*ﬀú!û<ﬂ \ùKßﬀû2P
 \ùﬃPR<B{ùﬃ*ﬂ ﬀ&!	i? rý"*-	yý
Þ
z
/OŁ®ýﬂ<{ý"útnú!û+ýﬁ;úÌü3ùNý rßß3ùKý!üþý&úÌý"
 \ù8 rýÌýÌü3ùﬀ1ùú"
RT ¢¡¤£¦¥Y§¨¥&§¨©< ¢¡¤£¦¥Y§¨¥#Xª«¨§¬§
úA- rßûL£ú!û

<kSß"úÌý/nŁýﬂ<{ýﬂ"úüþýn*- rýÌü<yü£ú!û)úrúﬂ 	ü3û3úi£ú!û)üGùKßﬁﬃﬃ1<kSß"úÌý
üþý&ýÌýIú!û \ù&2 ¶ú:ú!ûbß-  rßüÀúR =lú!û6;ù {ýﬂ rß%t \ùﬃ@üþýcüGù- rý!ü<büyú!û·úrúﬂ 
	ü3ûúiRú!ûyüGùKßﬁﬃﬃL<kQß"úÌýüþýwﬂ- iú>ú!û \ùIú!û)ß- # rßüÀúR L£ú!û)Íù {ýﬂ rßﬂ#/nŁp- rý!ü<
ý%<{ý"ú"ýùúÌýO IýÌüGùC- rýÌü<ýﬁ;úÌü3ùNü-ù3ù3`ú!û,<kSß"úÌý) ,*/
{
/)iﬂ \ù{ßûKüGùbüþýC;ﬂﬂﬀ&ﬃl<( Mßﬀû2\ýÌüGù63ùG>ú!ûﬂG<kQß"úÌýA \ùﬃMùﬂ iúÌüGù²úR	²ù!	
ý%<{ý"úÌýú!û)ýﬁ;úÌü3ù1ý rß
Þ
3ùt	lüÀú!ûIú!û)ßﬀû\ýùL<kSß"ú>üGùKßﬁﬃﬃ( \ùﬃcú!û"rú!ûw	yüÀú!û
ú!ûßû\ýﬂù@<kSß"úC54Kßﬁﬃﬃ/0yûIý&úﬂ iú M*Lßﬀû(\ý!üGùbú!û1*G<kSß"úLúu<ﬂ \ùKßﬀûM3ù
ﬀL  @ :9Bß"úBú!ûLB%ﬀ& \ùKß¶ú!û ÌüÀú!ûﬀ6d<;ú,ﬃ(ýùrú' :9Bß"úBú!ûcßß"ú!ùýÌýA
ú!ûC ÌüÀú!ûﬀ8/
}
/OŁpù6B<B{ùﬃ3ù8 *- rýÌü<+ýﬂ<9ý"úUüþý)ßﬀ1Kúﬃ<( ?ﬁ |4;üGùjú!û+üGùﬃ{ü.;üþýÌü<{üþüÀúj ú!û
<kQß"úÌýC \ùﬃM ﬃ{üGù·ú!û-ﬀL rüGùKüGù·ß-  rßüÀúR Mú!ûGÍù {ýﬂ rßﬂl	yüÀú!ûú!û*<kSß"úÌýüGù
ﬂﬃ"-üGùKß- rýÌüGùMüS ﬁ,ﬃùKýÌüÀúj 2þux

®­


y%/
0yûC!scßüùKß! 8nú!ûA !üÀú!ûﬀ ﬀL  6<Büﬁﬀ1-ﬃ8<( 6ýÌúÌüGùú!ûC<kQß"úÌýüGùú&ﬃß- rý!üGù
ﬃr ﬁﬃùKýÌüÀúR C \ùﬃA<% \ùKßûKüGù"3ù'<kQß"úÌýnüGùLú!ûKüþýﬂﬃ/d0yûKüþý`ý!üﬁﬀ1n<ﬂ \ùKßûPj \ùﬃPR<B{ùﬃ
 ÌüÀú!ûﬀ üþýOﬃ{üþý!ß-KýÌýﬃbüGù8ﬀ&3ﬃ"úﬂ rü$<( 8NßBC-	lùu"ú) H/ﬂ 
ﬀ
/
zI} ﬃ
1F
S2
S3
S1
9
4
Q
3
S Z
10
S4
(b)
S1 S
S
S
F
5
6
2
7
S5
S2
S3
S6
F2
S5
S6
F2
S7
11
7
6
5
10
9
11
7
Q
S Z
6 Discarded
S1
S2
S3
1F
Q
3
S Z
(c) (d)
(a)
9
4Tail
Subset
12
10
S4
Head
Bound
~-üG2/
zÞ
ŁùE54 ﬀ13ùjüÀúﬂ iúÌü3ùMú!û'<# rýÌüþß<ﬂ \ùKßﬀû2Pj \ùﬃPR<B{ùﬃý&úﬂ iú 
Þ
x¸ y)0yû
-Cýﬂ<{ý"úÌý-/Ax <#yO0yûýﬂ<{ýﬂ"úO	yüÀú!ûNú!ûjûKü3ûý&ú3BO<B{ùﬃ²üþýK-ﬀ1IﬃE*ﬀ ú!ûjû- ﬃ
5ú!û32-/"xEßIyi0yûpýﬂ<{ýﬂ"ú¶üþýt# &úÌüÀúÌü3ùﬃ²üGùú1 jßß"úÌü3ùuýﬂ<{ýﬂ"úÌý/"x ﬃ#y0yûpýﬂ<9ý"úÌý" 
üGùKýÌúﬃ²üGù3úcú!û3-, rßßﬃ{üGùúIú!ûü)B<;9ùﬃ{ýt"ﬃ{üþý!ß- ﬃﬃ/
zI}2z
$&%('
%P¯ +ﬂ°01
:Y;
8	CD1
CD/
±\5]8Y5?66*,.6798	51
:<;&=²51A@&=>79C3/
1
@ ³r4®1
´¶µ/08c·gCX@
,.6
Ł@ýS KùKßﬀû3ùKýd \ùﬃ'ﬃ"úﬂﬀcüGùKüþý&úÌüþßw# ﬂ <ﬂ \ùKßﬀû2Pj \ùﬃPR<B{ùﬃLý&úﬂ iú Bß- \ù'<Bw54ý!ýﬃ'{ýÌüGù
K ﬂ 
ﬂ ﬀ&ﬀcüGùLﬀ&(ﬃH/,0yû' ﬂ ý&ú% iú üþý, aý&úﬂ rü3ûú*S	 ﬂﬃN ﬃ Kúﬂ iúÌü3ùM
ú!ûýﬂ2ùúÌüﬁ 5ý&ú% iú B rý"*-	lý Þ
¸
v
ùC- rßﬀûjüÀúﬂ iúÌü3ùB3ú!ûoÌýÌú°ýﬂ<9ý"úÌý;ú!û>ýﬁKúÌü3ùjý rß ﬂ-ﬀ1-ﬃ*ﬀzI'iüGù{ý&ú- ﬃ
#kKý&ú"3ù+ý%<{ý"ú/0i rßû8nú!ûýﬂýﬂ<{ýﬂ"úÌýUüþý) rýÌýÌü3ùﬃbúL jý# ﬂ iúC % ú!û- ﬃ/
¸
i rßûE ﬂ nú!ûﬂ- ﬃlB*ﬂﬀý)ú!ûBýÌúﬂ \ùﬃ ﬃE<ﬂ \ùKßﬀûKüGù \ùﬃl<B{ùﬃ{üGùý&ú9ý)3ùMüÀúÌý3 rýQP
ý!ü3ùﬃgýﬂ<{ý"ú<#;úLý&úýLú!û1ý%ÀúÌüGù²ýﬂ<{ý"úÌýLüGùN 8Íß- w-üGù{ý&ú- ﬃm¶üGùKýﬂ&úÌüGù
ú!û-ﬀ ﬃ{üß"ú. büGùúI'/
¸
ŁD/ú ú!û) ﬂ £ú!û- ﬃ{ý¶û -lßﬀ&"úﬃcú!ûüi<ﬂ \ùKßû{üGùA \ùﬃL<B{ùﬃ{üGùLý&ú{ýÍú!û
ﬂýﬂÀúÌüGùý%<{ý"úÌý" Aﬀ1ﬃ²üGùúI'/
0yûKüþýK % ý&úﬂ iú oß- \ù><;üﬁﬀ1-ﬀ1ùúﬃEKý!üGù  % þüT- <1*QPR(°ýÌúﬂ iú-ﬀ1ùúpüGù{ýÌüﬃ
ú!ûCﬀL rüGù62u	yüÀú!û;ú) ﬃﬃ{üÀúÌü3ù `ýS KùKßû3ùKüT- iúÌü3ùB;)KýÌüGù13ù:PRþü.ﬃú!û- ﬃ{ýO	yüÀú!û8<# Ìü
ýS KùKßû3ùKüT- iúÌü3ùM<B"úR	ù°üÀúﬂ iúÌü3ù{ý/G0yûKüþýpý&úﬂ iú >	yü
 .	t  ;ý,;üþýÌüÀú,54 rß"ú. oú!ûjýﬂ ﬀ&jýﬁ2P
úÌü3ùKýüGùNüÀúÌýý- Ìßﬀû> \ùﬃ8	yür .	 - ÍýK"úﬂ!ùbú!ûBýﬂ ﬀ1CKúÌüﬁﬀ& ýﬁ;úÌü3ùBB ﬃý!ýDd	û"ú!û
54ß-;úÌü3ùNüþýO ﬂ $lý2ù3úÌüﬁ H/
0yû1ýS KùKßﬀû3ùKý % t<ﬂ \ùKßﬀû2Pj \ùﬃPR<B{ùﬃ}ý&úﬂ iú Éýﬂ9BÌýﬂﬀ  où2ﬀ'<BCyýû&úQP
ßﬀüGù\ýt	yüÀú!û6 ﬂﬃbú&!scßüù{ß! 
Þ
z
/Od2" ﬃ6< ﬁ \ùKßüGùIß- \ù?ýﬂÀút*ﬀ ú!û+ýS KùKßûﬂ3ùKüT- iúÌü3ù?`ú!ûD# ﬂ Rú!û- ﬃ{ý-/n0yûKüþý
<-ﬀÇüþýOﬀ&+ý!Lüú!û3<ﬂ \ùKßﬀûKüGù1 \ùﬃ8<B{ùﬃ{üGùúÌüﬁﬀ1+üþýyû{ü3û. L Ìüﬁ </
{
/O0lûyýùúÌüﬁ Rßﬀ1B3ùùúw$- rßûaüÀúﬂ iúÌü3ù?þüﬁﬀcüÀúÌýú!ûD rßﬀûKü! <ýﬂ;ﬃ#/d0yûKüþýi<P
-ﬀ üþýOﬀ1ﬂ+ý!,*Oﬁ ù(ﬀA<BÌýrÍßýÌýÌý-/
}
/)ø&ù!scßüùúpý- ÌßûEﬃÌüGù& \ùﬃ>{ù{ùßýÌýﬂ S bý- ÌßﬀûKüGùaß- \ùuﬂýﬂÀú)*ﬀÊú!ûBüGù <{üþüÀúR u
3ù'# ﬂ nú!û- ﬃú6 rýS ;ù{ßû3ùKý. NßﬀLﬀ'9ùKüþß- iú';ﬃ# iúﬃMý- !ßû><B{ùﬃ{ýyú?rú!û
# ﬂ 5ú!ûﬂ- ﬃ{ý/n0yûKüþýO<-ﬀPüþýDﬀ1pý!AOﬁ lù2ﬀ'<BÌýr# ﬂ ú!û- ﬃ9ý/
<þüþý!ûﬃ354BÌüﬁﬀ1ùúﬂ ýﬂÀúÌý


ﬀ
 
ﬀ
üGùﬃ9üþß- iúú!û iú`ßﬀ&"ú. +ýS ;ù{ßû3ùKý ﬂ (<ﬂ \ùKßﬀû2P
 \ùﬃPR<B{ùﬃ? !üÀú!ûﬀý"ﬃþü.)þüﬁﬀcüÀúﬃ²ýBﬃ{ý-/
$&%('
%(' xc¹°01
:<;08	C310CD/A\5?8	56®6®,.6º798	51A:Y;&=>51
@&=B79CD/
1A@»³r410´~¼ºCX:	X
ŁpùC rýS KùKßû3ùKýr \ùﬃBù3ùﬃ"úﬂﬀüGù{üþý&úÌüþß
 ﬂ 2<ﬂ \ùKßﬀû2Pj \ùﬃPR<B{ùﬃýÌúﬂ iú Lß- \ùA<;
54ý!ýﬃ
üGù= Mý!ýQPRý&úÌüþß"úÌü.> % "ﬂ ﬀLﬀüGùMﬀ&(ﬃú!û iúL-;üﬃýLxß%xýL1ýS ;ù{ßû3ù{üT- iúÌü3ùB/
zI}{
ŁD rüGùB-ú!û& % ý&úﬂ iú }üþýA ²ýÌúﬂ rü3û3ú*S	t ﬃq ﬃ Kúﬂ iúÌü3ù7ú!ûcýùúÌüﬁ >ýÌúﬂ iú w rý
*-	yý Þ
¸
E3ù:PRþü.ﬃG ﬂ xú!û- ﬃ9ýr ß- iúﬃGﬃÌüGùUú!û>üGùKüÀúÌüﬁ þüT- iúÌü3ù1û rýw;ú!ûi ÌüÀú!ûﬀ6/
¸
i rßûú!û- ﬃGB- iúﬃ. -ﬀ1Iýú!ûUý%<{ý"ú
*ﬀÈú!û)û- ﬃ1I'B*ﬂﬀýú!ûUý&úﬂ \ùﬃ ﬃ
<ﬂ \ùKßû{üGù) \ùﬃ'<B{ùﬃ{üGùUý&ú{ýrú!ûùBüGùKý&úÌý`ú!ûiýﬂÀúÌüGùlýﬂ<{ýﬂ"úÌýbﬃ{üß"ú. BüGù3ú½I'/|0lû
üþýùIýS KùKßû3ùKüT- iúÌü3ù8nú!û3# ﬂ 5ú!ûﬂ- ﬃ{ý"<B"úR	ù²üÀúﬂ iúÌü3ù{ý/
¸
E;úﬂ b54;ßﬁKý!ü3ù8r;% iúÌü3ùKýO3ùI³üþýO<Kúﬂ rüGùﬃNú!û3ûaú!ûCKý3rxß%xý-/
û;üGùKßMú!û>ﬃú!ûlBﬂ iúÌü3ùKý63ù±ú!ûý!û ﬂﬃ-üþý6 :9;ß"úﬃ< @ú!ûMúÌüﬁﬀcüGùNLú!û
 ﬂ 9ú!û- ﬃ{ý-ú!ûKüþý ÌüÀú!ûﬀ ß- \ù{ùrúi<;O54ﬂýÌýﬃL{ýÌüGù3 ﬂ ;ﬂ ﬀLﬀüGù3ﬀ12ﬃH/
ŁDÀú!û3û1ú!ûýﬁ;úÌü3ù"úﬂ!ùﬃ1	yüB .	 - Íý)û ú!ûýﬂ ﬀ1)KúÌüﬁﬀ& #<kQß"úÌü.3H{ùKß"úÌü3ù& ﬁ
üGù'ﬃ{ü.9Bù3úd54ß-;úÌü3ùKý-ú!ûKüþý-ý&úﬂ iú Gﬀ& - 3Íüþý!üÀúdﬃ9ü.9;ùúýﬁ;úÌü3ùKý-üGùüÀúÌý-ý- ÌßﬀûG \ùﬃ'ﬀL  Cﬂ"úﬂ!ù
ﬃ{ü.9BùúOKúÌüﬁﬀ& ýﬂﬁ;úÌü3ùKý/
0yû& rýS KùKßûﬂ3ùKýC# ﬂ w<% \ùKßû2Pj \ùﬃPR<B{ùﬃ°ý&úﬂ iú mﬃ(ýùrúBý%9;Cﬀ ú!ûcýû&úQP
ßﬀüGù\ý"nú!û+ýS KùKßûﬂ3ùKý)ý&ú% iú 	lüÀú!û6ýBß"ú)ú1!s1ßüùKß! 
Þ
z
/ºE ﬃu< ﬁ \ù{ßüGùüþý)üﬁﬀ&-ﬃ${ýÌüGùKß, % ú!û- ﬃ{ý) Lùrú"Küﬃ²úýS KùKßûﬂ3ùKüT, iú
ú!û,ùﬃ8r- rßûMüÀúﬂ iúÌü3ùB/
{
/O0lû+üþýlùIý2ù3úÌüﬁ ßﬀ1B3ùùúú&þüﬁﬀüÀúyýBﬃ/
}
/O0lûO!scßüù{ß! &5ý- Ìßﬀû&ﬂﬃÌüGùBüþýüﬁﬀ&IﬃxýÌüGù{ß)- rßﬀûL# ﬂ 9ú!û- ﬃ1üþýt .	t  ;ýt <
úcßû2\ýú!û+ß-ùú. 6<;ýÌú)ýﬂ<{ý"ú¶ú1ý- Ìßû/
E \ù 6ﬀ12ﬃ{ü.o9ß- iúÌü3ùKýújú!ûKüþýyý&úﬂ iú 6 3B\ýÌýÌü<úGﬃ{ßlú!ûDB*ﬂﬀL \ùKßûrú¶ýﬂ;rútú!û
ý!û ﬂﬃ'-t \ùﬃú, rýS KùKßﬀû3ùKýﬂ. Lßﬀ&ﬀ{ùKüþß- iútBﬃ iúﬃ'<B{ùﬃ{ýr<B"úR	ù ﬂ ;ú!ûﬂ- ﬃ{ý
	yüÀú!ûKúß- iúÌüGù? 1ßﬀ&ﬀ{ù{üþß- iúÌü3ùu<Brú&úùß%/KŁ ßﬀ1ûùKýÌü.Aﬃ{üþýÌß-Ký!ýÌü3ùuú!û' Àúù |P
úÌü.ýLüþýA\ü.ù@<( >MßB,I	lù@"úA H/¾ 
ﬀ
/&<þüþý!ûﬃ>54;!üﬁﬀ1ùúﬂ 
ýﬂÀúÌý


ﬀ
 
ßﬁﬀ
 
ﬀ

	ﬀ

zI}	ﬀ
üGùﬃ{üþß- iú>ú!û iú
 rýS KùKßûﬂ3ùKýr ﬂ 2<ﬂ \ùKßﬀû2Pj \ùﬃPR<B{ùﬃA ÌüÀú!ûﬀýnß- \ù'ﬃþü.d(2ﬃýBﬃ{ý
*O 	yüﬃ3% \ù,r<-ﬀcý" \ùﬃuﬀÀúÌüÍßýÌý" !ßûKüÀúß"úﬂﬂý/
UCç¨¿ À;Z3êB`KabX"êëﬂY3ZYMe\g1aÂÁ YJG`hoÃJëﬂê?ÅÄl`[B[
'
éâ`[#êBaë%ídêë¬ÆK`!Á Y\G`h%[
0yûﬂ 1úR	M- rý3ù{ýBú!û iú'	6ﬀü3ûúA	t \ùúúoüGùúﬂ iú6 ﬂ ﬂﬂ ﬀ&ﬀcüGùuﬀ12ﬃ
	yüÀú!ûbýﬂﬀ13rú!ûOﬀ&(ﬃRú!û iúOIÍüﬃý"ýÌýQPRýÌúÌüþß"úÌü.Bý ;ùKßﬀû3ùKüT- iúÌü3ùNß3ùKý&úﬂ{ß"úÌý
Þ
zI}}
z /O0r,	)ÌüÀú"% ﬀýúýﬂ.)54þüþßüÀú. ß3ùKß-ﬂù3ú<-ﬀcýú!û iúwﬃBùrú>û -lýùúÌüﬁ 
ýﬂﬁ;úÌü3ùKý//;- P7úÌüﬁﬀ1Aﬀ13ùKüÀúÌüGù1 \ùﬃ²ß3ùúbﬂ<-ﬀý/
{ /O0ru54ý!ýC ﬂ i ÌüÀú!ûﬀcýLüGùM	ûKüþßû:ú!û& rß"úÌü3ùKý'¶ú!ûßﬀ&;úﬂ iúÌü3ùN ﬂ& :9;ß"úﬃ
<( °ú!ûIúÌüﬁﬀcüGù8¶ú!ûL ﬂ ú!û- ﬃ{ýd//w rýS KùKßû3ùKýA ﬂ w<ﬂ \ùKßûPj \ùﬃPR<B{ùﬃ
 !üÀú!ûﬀý/
ø&ùl<Brú!ûMß- rýý	Gﬀ&  u	 \ùúpúL	)ÌüÀú &úKú!ûﬂ ﬀ Ký!üGù LýÌýQPRﬂý&úÌüþß"úÌü.&ﬀ&(ﬃüGù
	lûKüþßﬀû? ﬂ $54ß-;úÌü3ùNüþý)ùrú"2{ü. ùú)úIýùúÌüﬁ $54ß-KúÌü3ùB# \ùﬃ6 Ìú"5ú!û3ﬂﬂ ﬀ
KýÌüGùG" ﬂ bﬂ ﬀLﬀüGùﬀ12ﬃH/
ø|úüþýrﬂﬁ iúÌü.. jýÌúﬂ rü3û3ú*S	t ﬃIúKﬃ!oùi D*ﬂ ﬀ1!	+ú!û iún I	yýw D ﬂ % ﬀ	OÌüÀúQP
úù7KýÌüGù8Cﬀ12ﬃúl<;&-ﬀA<Bﬃﬃﬃ°üGùN 8# ﬂ ﬂ ﬀF	)ÌüÀú&úùNKý!üGùu \ùrú!ûﬀ12ﬃH/
wﬂ-;üﬃﬃ²ú!ûﬂC LùIßﬀLﬀ{ùKüþß- iúÌü3ù8 \ùﬃNýS ;ù{ßû3ù{üT- iúÌü3ùuBﬂ iúÌü3ùKý)<B"úR	ùbú!û,-ﬀ'<BﬃP
ﬃﬃ'ﬂ ﬀ \ùﬃBú!ûwù{ß\ýÌüGùKﬂ ﬀ8ﬁú!ûw-ﬀ'<Bﬃﬃﬃ,ﬂﬂ ﬀ üþýdKü. ù3ú-úK yýùúÌüﬁ 
% ﬀ6/û;üﬁﬀcüﬁ .  G ﬂ ﬂ ﬀ+	OÌüÀú&úù8Ký!üGù1 \ùrú!ûDﬀ12ﬃRß- \ù8<B3-ﬀ'<;ﬃﬃﬃ·üGùu 
 ﬂ 
ﬂ ﬀ 	OÌüÀú&úùMKý!üGùLKﬀ&(ﬃH;ﬂ-;üﬃﬃú!ûG Iùaßﬀ&ﬀ{ùKüþß- iúÌü3ù> \ùﬃoýS Kù2P
ßû3ùKüT- iúÌü3ù8Bﬂ iúÌü3ù{ýt<;"új	iùbú!ûK-ﬀA<BﬃﬃﬃLﬂﬂ ﬀ  \ùﬃ·ú!ûKùKß\ýÌüGùGﬂ ﬀ6/
Łý" \ù
54 ﬀ1;	i;úþüGùLú!ûüGùúﬂ iúÌü3ùMnD ﬂ dﬂﬂ ﬀ&ﬀcüGù&ﬀ12ﬃ	lüÀú!ûNú!ûBý&úﬂ \ùﬃ ﬃ
ŁDﬃ úﬂ rýÍüGùLﬀ&(ﬃH/
$&%wÇﬂ%*) ;0,kxc@
5È5¹X410´#·gCX@0,.6
0yû)Ł)ﬃ# úﬂ rýÍüGùﬀ12ﬃ3
}
;ýß"úÌü3ù
ﬁﬀ
üþýi Bý!û ﬂﬃPjﬀ1-ﬀ&S '# ﬂ Bﬂ ﬀLﬀüGù,ﬀ&(ﬃ	yüÀú!û
 ?B-	Hý"ú,ý&úﬂKß"úﬂﬂﬃ°ß3ùKý&úﬂKß"úÌýC+úﬂ rýﬂMß- iúÌü3ùm \ùﬃoúﬂﬀcüGù iúÌü3ùB`ßﬀLﬀ'9ùKüþß- iúÌü3ù
 \ùﬃ²ý ;ùKßﬀû3ùKüT- iúÌü3ùu<B"úR	ùbúﬂ rýÍý# \ùﬃNß3ù3ú`úﬂ rýﬂ1úÌüﬁﬀcüGù1 \ùﬃ²ý!ßûﬃþüGù/
p
Q¦tMÉkÊ9dl^<SRQ.[¹QsOﬁNRh?LXË
ÌJ[MdlQsOﬁNRh?LXË&QTLDj
p
df[ﬁqÍNUL_QsONRh]L
Ł®úﬂ rýbüþýD 1 ﬂ ú!û- ﬃlß3ù3úﬂ`ú!û iúüþýlßﬂ- iúﬃl<( 8üÀú!û
Þ
xEü¬y"ﬃßﬁ ﬂ iúÌü3ùEn \ù8<kSß"ú
 cúﬂ rýﬂNúj 2Bb1xEüþü¬yDﬃ ;ù ﬀcüþßG xß- iúÌü3ùNi \ù><kSß"úCi aúﬂ rýNúj 2B/0r rýﬂNúj 2BýCﬀL  l<B
ﬃßﬁ ﬃ= iú1 \ù N!tlùý&úÌüGù> \ùﬃﬀ&  }üGùKßﬁﬃxß- tﬃßﬁ ﬂ iúÌü3ùKýüGùgú!û1ýﬂ ﬀ&ﬀL \ù{ù
 rý+ýﬂ<ﬂ ﬀ_ \ùﬃ> rßﬂ Gﬃßﬁ ﬂ iúÌü3ù{ý/AŁ³úﬂ rýﬂNúj 2B'ﬃßﬁ ﬂ iúÌü3ù@ﬀL  NüGùKßﬁﬃG ﬀ1ùúÌý
ú><B1ýBßü.oﬃ7	lûù:úﬂ rým<kSß"úÌýG)ú!û iújúR B ﬂaßﬂ- iúﬃ/N0d rýN<kSß"úÌý1ﬀ& - N<B& rý!ýﬃ
 rýC ﬀ1ùúÌýlúNýﬂ<ﬂﬂ ﬀõß- þý,<;ú,ﬀ& - ùrú,<BG rýÌýÌü3ùﬃoú6rú!û+úﬂ rýE<kSß"úÌý/GŁ úﬂ rý
úﬂﬀcüGù iúýO	ûùNüÀúpßﬀ1"úýD54ß-;úÌü3ùED	lûùNüÀúüþýK54þüþßüÀú. E <B&úﬃ/D0%ﬀüGù iúÌü3ùlw 
<ÍßﬂMüﬁﬀ1þüþßüÀú. ýﬂKýBùﬃ{ýD{ùúÌüd núﬂ rýl<kSß"úÌý,ﬃßﬁ ﬃ°üGùMú!û<Íßﬂû úﬂﬀcüGù iúﬃ@ \ùﬃ
 ﬃ ;ù ﬀcüþß- . Pj Íß- iúﬃaúﬂ rý<kSß"úÌýﬃý!ü3ù iúﬃ&<( 1 rßßýÌýúj 2Býﬃßﬁ ﬃcüGùIú!û"<Íßﬂû -
úﬂﬀcüGù iúﬃ/
zI}
ﬂ ﬀF2/ } ýﬂù3úÌý, \ù>54 ﬀ1 ﬂ nﬀ& iú!ü4EﬀÀúÌüþüþß- iúÌü3ù@Ký!üGùcúﬂ rýﬂxüGùb	yüÀú!û
!S 6I	ú!û"Oý%ÀúOﬀ& iúÌü4bßﬀ1#;úﬃ6< 8 jý# ﬂ iúCﬃ Kù ﬀcüþß- . Pj Íß- iúﬃNúﬂ rýﬂ/
Q b¡C¢1£I¤j¥j§È¨'ª¬«t­®!®­I>¯*Ñ±©±ÎÂÏ°
²
Ñ±±ÎÂÏ°
³´2µ_Ð
É
Ã
£-¤%»
 #®
´¾
¡
Ú
¼
®¡C¢ÑÉ¤R§
Ä
ÉÓÒ&¯*Æ
²	Ô
Çª
½
¢1£I¤j¥j§È¨»
Í
¹5ÅÑÉ©¤tÇ
´2¼
"¢1£I¤j¥j§È¨
³
ª¬«
5­«¬ÕQ b¡
ÍwÃÎ
¯
¶
Ç
¶¸·
¤R¹%ºI¹5¥
³
»
5­«¬Õ
Ò
´
Ú

ÍwÃÎ
ª¬«
¿
Ñ
À
Ç
Ð
É
Ã
£I¤ﬂ»
Ò
¡Ë2ª
½
µ*´
®DÛKª
½
Ñ'±©±ÎÂÏ°
Ù¬´´
 
¿
Ñ
À
ÇÐÏÑ± Ñ»
µH´
®Öª
½
Ñ'±©±ÎÂÏ°
Ù´´
 
¿
Ñ
À
ÇÏ
¿
Ñ
ÀÜ
Æ"¯
¶S²
Ö
³®×BÔ
¯PÖ
²
Û
³
»
¡
½
Ú
Ù¬´´
 »
Í
¹5ÅÑÉ¤ﬂ¯
¶S²
Û
³
ÇÐÏ
¿
Ñ
À
»
¡
½
Ú
Ù´´
 r»
¡
½
Ú
ÍnÃÎ
»
Q b¡
ÍnÃÎ
Æ
×ﬂ×
¹%Å¦Å
ª¬«t­
¾|¾
¡«5«
ÍnÃÎ
»
ÂÃ:ÀDÄ
Ñ¤R¹
ÍnÃÎ
Ç
ÍnÃÎ
Æ
×ﬂ×
¹5ÅjÅ%»
Ò
¡Ë(ª
½
µH´
®
¶
ª
½
Ñ'±©±ÎÂÏ°
Ù¬´´
 
ÂÃ|ÀKÄ
Ñ¤j¹
ÍnÃÎ
ÇÐÏ
½
¡:Ê
ÍwÃÎ
¯
¶j³
»
¡
½
Ú
Ù¬´´
 »
¡
½
Ú
¢ÑÉ©¤j§
Ä
ÉÓÒ»
ﬂ ﬀ2/
}2Þ
d % rﬀL iúÌü46ﬀÀúÌüþüþß- iúÌü3ùuKýÌüGùjúﬂ rýxüGù/
ÌØh?qrqFi3LﬂNR^	QsONRh]LQTLDjÙb]V3LD^`3[¹h]LﬂNRÚ	QsOﬁNRh?L
0d rýxýlßﬀ&ﬀ{ùKüþß- iú, \ùﬃbýS ;ù{ßû3ù{üTCKýÌüGùjú!û3I	yüGùLﬀ&ßû \ù{üþýﬂﬀý
Þ
¸
0d rýÍýcüﬁﬀ&þüþßüÀú. mýS ;ù{ßû3ù{üT?	yüÀú!ûÉú!ûüL ùúúﬂ rý \ùﬃrú!ûcúﬂ rýxý1ß- iúﬃüGùÉú!û
ý% ﬀ13<Íßﬂ?ﬃ!üGùG rß"úÌü. iúÌü3ù> \ùﬃbú%ﬀüGù iúÌü3ùB/
¸
rúß"úﬃu<kQß"úÌýD +ý!û ﬃuﬃ iúﬂ <kSß"úÌýCxEýÌüﬁﬀcüﬁ Uú1 GþüﬁﬀüÀúﬃ6*ﬂﬀ+dﬀ13ù{üÀú%yú!û iú
-;üﬃCﬀ;úﬂ B54KßﬁKýÌü3ùl \ùﬃ²ýﬂKýﬂ;ù{ýÌü3ù?3ù6ùúS aß3ùﬃ{üÀúÌü3ùKý/
¸
)ùﬃT!KýAIÍüﬃýBýS KùKßûﬂ3ùKüTﬃ:ßﬀ&ﬀ{ù{üþß- iúÌü3ù>	lûùM3ùIúﬂ rý>54ß-Kúý' \ùNù3úS 
ß- b3ù6 ﬃßﬁ ﬃ8ùúS ?r \ùrú!ûUúﬂ rý? \ùﬃ·ú!ûKrú!ûUúﬂ rý54ß-;úý) \ù6 rßßKú)3ù·ú!û
ùúS /
zI}ß
¸
ŁßßýÌýLú²ý!û ﬃ@ Ìüﬁ <ýüþýCBﬂﬀcüÀú&úﬃ5ýﬂ<kSß"ú+úbýS KùKßû3ùKüT- iúÌü3ù@ﬂý&úÌüþß"úÌü3ùKýLú!û iú
 ﬂ,2{ü. ùúyúIú!û,ý&úÌüþß"úÌü3ù{ýO3ùbý!û ﬃuﬀ;úﬂ <K Ìüﬁ <ýlüGù6Oﬀ&(ﬃH/
ûß"úLýÌúﬂ iú-ﬀ1ùúÌýCIÍüﬃ uﬀ1- \ùKýK	 rüÀúÌüGùuC \ù >i bù2ﬀ'<B)ýBßü.oﬃN Àú!ù iúÌü.
ßﬀ&ﬀ{ù{üþß- iúÌü3ù \ùﬃ±ýS KùKßûﬂ3ùKüT- iúÌü3ù!ù3úÌý)	lûKüþßﬀûﬀL  @üGùKßﬁﬃu3ùlﬀ&Nß3ùﬃ9üÀúÌü3ù 
 rßßKúcýÌúﬂ iú-ﬀ1ùúÌý¶úﬂﬀüGù iúÌü3ù@üD tﬃBùﬃù3újúﬂ rýÍý1û -²ßﬀ1"úﬃiL úÌüﬁﬀ1ﬃﬃﬁ - /
0d rý?ÌüÌüÀúÌüýDﬀ&  <B+ýBßü.oﬃbúß3ùú`ý!ßûﬃþüGù/
ﬂ ﬀ2/  ﬂýù3úÌýd \ùA54 ﬀ&w O2ﬃKßúﬂ rýA \ùﬃA lß3ùKýﬂﬀ&úﬂ rý+ßﬀLﬀ'9ùKüþß- iúÌüGù
;üﬁ G ùﬃT!KýtBﬂ iúÌü3ù/ww% ﬀ 2/ ß ýﬂù3úÌý" \ù?54 ﬀ1Kd 6r2ﬃKß>úﬂ rýÍý
 \ùﬃBß3ùKýﬂﬀ&5úﬂ rýÍýßﬀLﬀ{ùKüþß- iúÌüGùt;üﬁ D "<B{ùﬃﬃC<9B5üﬁﬀ1-ﬀ&ù3úﬃ' rýr Orúß"úﬃ<kSß"ú/
$&%wÇﬂ%wv Ûﬁ132,.´_8	5]2	4*CD1ÜC_Ý\µ/
8F·ÞC&@
,.6ß±4U2	;Ł2	;0,xc@05~5ﬁX4®1
´~·gCX@
,.6
0yûO54ß-;úÌü3ù ,ﬂ ﬀ³ú!û iúß3ùúﬂ rüGùKýiw% ﬀ& rý \ùﬃ1ù+úﬂ rýﬂxüGùBß3ùKý&úﬂ{ß"úÌýi rßßﬃ9üGù
úoú!û6 % )ý-ﬀ& \ùúÌüþßýIüþý1Kü. ù3úúoú!û654ß-;úÌü3ù=yú!û6ﬂ ﬀ rßßﬃ{üGùoú°ú!û
ý&úﬂ \ùﬃ# ﬃcý-ﬀL \ù3úÌüþßýiŁDﬃ 2/X@O	ﬃþüD Lý"úý&úÌüþß"úÌü3ùKý3ùcú!û) I	 <üGùúﬂ rß"úÌü3ùKý
<B"úR	ùCbﬂ ﬀL rý \ùﬃLúﬂ rýÍüGùlß3ù{ý&úﬂKß"úÌýú!û iú54;úùﬃ{ý`ú!ûwKü. ùKßiýﬂÀúúO% ﬀý
ú!û iúyß3ùúﬂ rüGùNúﬂ rýxüGùß3ùKý&úﬂ{ß"úÌý/0@,;úþüGùC G*ﬂ ﬀ1!	)üGùúﬂ iúÌü3ùMüGù?	lûKüþßﬀû
Þ
¸
 O ﬂ 2ﬂ ﬀ	OÌüÀú&úù'KýÌüGùOﬀ&(ﬃ\ß- \ùA<Bn-ﬀ'<Bﬃﬃﬃ3	yüÀú!û{üGùC t % (ﬂﬂ ﬀ
	)ÌüÀú&úùuKý!üGùjúﬂ rýÍüGù# \ùﬃ
¸
 1 ﬂ bﬂ ﬀ 	O!üÀú&úùuKýÌüGùBúﬂ rýﬂxüGù1ß- \ù8<BK-ﬀ'<;ﬃﬃﬃ?	yüÀú!ûKüGù8 1 ﬂ $ﬂﬂ ﬀ
	)ÌüÀú&úùuKý!üGùG"ﬀ12ﬃH/
ŁD<{üÀúﬂ S ùýÌúÌüGùCﬂﬂ ﬀý
	)ÌüÀú&úùcüGùcú!ûyúR	'ﬀ&(ﬃþýüþýBﬂﬀcüÀú&úﬃ/3@D;úþüGùD ß3ùKýﬂQP
 iúÌü.Bý"ú)rﬂý&úÌüþß"úÌü3ùKýlú!û iúOùKý%pú!û iú
Þ
xEü¬y¶ú!û- ﬃ9ý)ß- iúﬃ>KýÌüGù1Oﬀ12ﬃýS KùKßû3ùKüT
	yüÀú!û- rßûprú!û?KýÌüGùN3ù. zý!üGù5Pj rýÌýÌü3ùﬀ&ù3ú Ìüﬁ <ýCxEüþü¬ycúﬂ rýÍý·ýS KùKßûﬂ3ùKüTu	lüÀú!û- rßﬀû
rú!ûC{ýÌüGù?3ù. MýÌúﬂ \ùﬃ ﬃoúﬂ rýÍüGùbýS KùKßﬀû3ùKüT- iúÌü3ù°ß3ù{ý&úﬂKß"úÌýr \ùﬃxEüþüþü¬y3 \ù>-ﬀ'<BﬃﬃﬃE:P
ﬂ ﬀ ýS ;ù{ßû3ù{üTýO	yüÀú!û²ú!û,ﬂﬂ ﬀÊüGù8	lûKüþßûNüÀúyüþýD-ﬀA<Bﬃﬃﬃ63ù. 8 iúlüGùKüÀúÌüﬁ iúÌü3ù> \ùﬃbú%ﬀüP
ù iúÌü3ùB/üÀú!û²ú!ûýﬂ,ý&úÌüþß"úÌü3ù{ýB \ùu-ﬀ'<;ﬃﬃﬃ6 ﬂ ﬂ ﬀ üþýOKü. ùúyú 6x B\ýÌýÌü<. 
ù3ùﬃ"úﬂﬀüGùKüþýÌúÌüþßIyi-ﬀA<Bﬃﬃﬃaýﬂ2ùúÌüﬁ bﬂ ﬀ6/
à
qnáXd<jﬂjXNUL_aâi3[ãÜhjﬂdfS
äåNPOﬁ`ﬂNUL
p
Q¦tMÉ_NULDa
0yûi*-	yüGùKýÌúÌüþß"úÌü3ùKýnùKý% ú!û iúd# ﬂ 54ß-;úÌü3ù1 D ﬂ þüT- <UýùKß{ýÌúﬂ iú5P
ﬀ1ùúÌýn ﬂ þüT- <K*QPR(1ý&úﬂ iú-ﬀ1ùú-ﬀ'<Bﬃﬃﬃ	lüÀú!ûKüGùIúﬂ rýÍüGùBüþýwKü. ùúúBýù2P
úÌüﬁ b54ß-;úÌü3ù
Þ
zI}ã
Q b¡"æÉ©¹
À
¹
·
¤
ª¬«ç¬çç»
%­«¬Õ
ÂÃ
·
ÅèÑ
À
¹%¥
ª«
¡
½
%®5
Í
¹
×
¹%§¤é|¹D¯PæqÇª
½
æÉ©¹
À
¹
·
¤
³
»
¡
½
Ú ÂÃ
·
ÅèÑ
À
¹%¥%»
%­«¬Õ
Ò
´
Ú

ÂÃ
·
ÅÑ
À
¹5¥
ª¬«
¶
¤j¹
À
ÇæbÉ¹
À
¹
·
¤ﬂ»
Ò
¡Ë2ª
½
Ù´´
 
«%¡
Ù
¡
¾

­
¾I¾
¡: ;
Í
¹
×
¹ﬂ§ÓéI¹K¯êæÇ(ª
½
æbÉ¹
À
¹
·
¤
³
Ú
´
¶
¤R¹
À
ÇÏæw»
¡
½
Ú
Í
¹
×
¹ﬂ§ÓéI¹|»
ÂÃ
·
ÅèÑ
À
¹I¯
¶
¤j¹
À
³
»
´
®
5¡:®!Ìuª
½
­%¡2»
¡
½
Ú
«5¡
Ù
¡
¾
|»
¡
½
Ú
Ù¬´´
 r»
¡
½
Ú
ÂÃ
·
ÅèÑ
À
¹%¥%»
%­«¬ÕÓ¥
Ã

Ñ
×
¹5¥ﬂ»
%­«¬Õ
Ò
´
Ú
&Ór¥
Ã

Ñ
×
¹%¥
ª«
¶
¤j¹
À
ÇæbÉ¹
À
¹
·
¤ﬂ»
Ð
§
·
§.Åë¹

Ç
Ô
ÃÃ
É©¹5£
·
»
Ò
¡Ë2ª
½
Ð
§
·
§.Åë¹

ÇÐÏ
Ð
£IÉÅj¹I»
Ê3ô;ª
Ù
¡
½#´

Ð
§
·
§.Åèë¹
Ù¬´´
 
Ó¥
Ã

Ñ
×
¹|¯
¶
¤j¹
À
²	Ð
§
·
§Åèë¹
2³
»
ÂÃ
·
ÅèÑ
À
¹%¥%±
Í
¹
×
¹ﬂ§ÓéI¹I¯
¶
¤R¹
À
³
»
¡
½
Ú
Ù¬´´
 r»
¡
½
Ú
Ó¥
Ã

Ñ
×
¹5¥ﬂ»
wﬂﬂ ﬀ+2/
Þ
Ł2ﬃKßúﬂ rý? \ùﬃ6 jß3ùKýﬂﬀ&>úﬂ rýﬂ1ßﬀLﬀ'9ùKüþß- iúÌüGùAÍüﬁ G ùﬃT!KýtBQP
 iúÌü3ùB/
zI}	
Q b¡"æÉ©¹
À
¹
·
¤ª«ç¬ç¬ç»
Q b¡"æÉ©¹
À
¹
·
¤jÅ
ª«t­®!®!­|M¯
¶¸·
¤j¹ﬂºI¹5¥d®­
½
Ë2¡
óíì
³´2µ
æbÉ¹
À
¹
·
¤%»
 ;®
´
%¡
¾
%¡
Ú
Q b¡
Ô
Ã
Ñ
·	
¹
 Ô
Ñî2¹5¥¯¬Ø#¹
·
º|¤ëÇ
¶¸·
¤R¹ﬂº|¹%¥
³
ª¬«
¡
½
%®5?ÓﬂÑ¤¯
¶
¤R¹
À
Ç$ª
½
æbÉ¹
À
¹
·
¤
³
»
¡
½
%®5ï¹%¤t¯
¶
¤R¹
À
Ç
´2¼
íæÉ©¹
À
¹
·
¤
³
»
 ;®!ªêð­%¡
ñ
£-¤¦£ ÇæbÉ¹
À
¹
·
¤¦Å¯R°K±©±Ø#¹
·
º|¤ë
³
»
ò
¹%£

Ç
¶¸·
¤R¹ﬂº|¹%¥iÇÏp°I»
ò;£-§É Ç
¶¸·
¤R¹ﬂº|¹%¥iÇÏp°I»
ÂÃ
Ñ
·
¤tÇ
¶¸·
¤R¹ﬂº|¹%¥iÇÏÑ»
¡
½
Ú
Ô
Ã
Ñ
·	
¹
 Ô
Ñî2¹5¥ﬂ»
 ;®
´
%¡
¾
%¡
Ú6Ò
´
Ú

Ô
Ã
Ñ
·	
¹
 Ô
Ñî2¹5¥
ª¬«
¡
½
%®5?ÓﬂÑ¤¯
¶
¤R¹
À
Ç$ª
½
æbÉ¹
À
¹
·
¤
³
ÊKô;¡
½
ÂÃ
Ñ
·
¤
ó
Ø¹
·
ºI¤ë'ª¬«
Ò
¡:Ë2ª
½
ñ
£I¤j£¯ò;£-§É
³
ÇÏ
¶
¤j¹
À
»
ò#£I§©ÉbÇÐÏ=ò#£I§©ÉÌ
´
Ú
Ø#¹
·
º|¤ë
Ü
°|»
ÂÃ
Ñ
·
¤tÇÏ
ÂÃ
Ñ
·
¤
Ü
°I»
¡
½
Ú
Ó3Ñ¤ﬂ»
¡
½
%®5ï¹%¤t¯
¶
¤R¹
À
Ç
´2¼
íæÉ©¹
À
¹
·
¤
³
Ê3ô#¡
½
ÂÃ
Ñ
·
¤
ì
Ñ3ª¬«
Ò
¡:Ë2ª
½
¶
¤R¹
À
ÇÏ
ñ
£-¤¦£¯
ò
¹%£
(³
»
ò
¹5£

ÇÐÏ
ò
¹5£

Ì
´
Ú
Ø¹
·
ºI¤èë
Ü
°I»
ÂÃ
Ñ
·
¤tÇÏ
ÂÃ
Ñ
·
¤Ï°I»
¡
½
Ú
ï¹ﬂ¤%»
¡
½
Ú
Ô
Ã
Ñ
·	
¹
 Ô
Ñî2¹5¥ﬂ»
Ô
Ñî¹%¥Ç
Ô
Ã
Ñ
·Y
¹
 Ô
Ñî¹%¥¯
Ô
Ñî2¹5¥ Ø#¹
·
º|¤ë
³
»
%­«¬ÕQ b¡,Ór¥
Ã

Ñ
×
¹%¥dª¬«
Ò
¡Ë2ª
½
çç¬ç
Ô
Ñî¹%¥%± Ó3Ñ¤%¯
¶
¤R¹
À
³
»¦çç¬ç
¡
½
Ú
Ó¥
Ã

Ñ
×
¹5¥ﬂ»
%­«¬ÕQ b¡
ÂÃ
·
ÅÑ
À
¹5¥
ª¬«
Ò
¡Ë2ª
½
çç¬ç
Ô
Ñî¹%¥%±óï¹ﬂ¤ﬂ¯
¶
¤R¹
À
³
».çç¬ç
¡
½
Ú
ÂÃ
·
ÅèÑ
À
¹%¥%»
Ó¥
Ã

Ñ
×
¹%¥¦ÅÇ$­®!®­IM¯j°3±©±ÎÑ
À
Ó¥
Ã

Ñ
×
¹5¥jÅ
³r´2µ
Ór¥
Ã

Ñ
×
¹%¥%»
ÂÃ
·
ÅÑ
À
¹5¥jÅiÇ$­®!®­IM¯j°3±©±ÎÑ
À ÂÃ
·
ÅèÑ
À
¹%¥¦Å
³b´2µ
ÂÃ
·
ÅèÑ
À
¹%¥%»
wﬂﬂ ﬀâ2/
ß(Þ
ŁﬂL(ﬃ#Kßúﬂ rýÍý \ùﬃ1ß3ù{ýﬂﬀ1úﬂ rýxý¶ßﬀLﬀ'9ùKüþß- iúÌüGù3;üﬁ A C<B{ùﬃﬃ
<9BUüﬁﬀ1-ﬀ1ùúﬃ8 rý) Gﬂrúß"úﬃu<kSß"ú/
zI} 
¸
ø|ú+üþý+ü n*, L# ﬂ þüT- <cýﬂ2ù{ß'>ý&úﬂ iú-ﬀ1ùúÌý%:*QPR2:ý&úﬂ iú-ﬀ1ùú+úbß3ùúﬂ rüGù
 \ùl rßßKúyý&úﬂ iú-ﬀ&ù3úD)ýß"úý&úﬂ iú-ﬀ1ùúO*Uú!û,ùKß\ý!üGùIúﬂ rý?ﬃßﬁ ﬂ iúÌü3ù/
¸
ø|úpüþý)ﬂ3ùKýDK &# ﬂ þüT- <IýùKß'ý&úﬂ iú-ﬀ1ùúÌý%:*QPR2°ý&úﬂ iú-ﬀ1ùúpúLBQP
*ﬂﬀ  \ù8ù3úS bß- 3ù8 júﬂ rý·ß- iúﬃE iú) \ù8;úOﬃ ;ù ﬀüþßK!H/
¸
ø|ú+üþý33ù{ýD*,ﬀ1ﬂLú!û \ù>3ùýÌúﬂ iú-ﬀ1ùú%iüÀúﬂ iúÌü3ù@i L# ﬂ þüT- <cýﬂ2ù{ß'
ýÌúﬂ iú-ﬀ1ùúÌý%:SPR(bý&úﬂ iú-ﬀ&ù3ú>úAB*ﬂﬀâ \ù1Bﬂ iúÌü3ù3ùú!ûyýﬂ ﬀ&"rúß"úﬃ?<kSß"ú/
Łpù>54 ﬀ&Gú!û1KýHGùýÌý3i-ﬀ'<;ﬃﬃ{üGù,ﬀ12ﬃr	yüÀú!ûKüGùúﬂ rýÍüGùbüþýC rýCI	yý Þ ø&ùM \ù
 rýS KùKßû3ùKýK ﬂ d<% \ùKßû2Pj \ùﬃPR<B{ùﬃl !üÀú!ûﬀ6üú!û<% \ùKßûKüGù \ùﬃE<B{ùﬃ{üGù&Bﬂ |P
úÌü3ùKýlß- \ù²ú!û-ﬀcý.ýO<B3 % þüTﬃ#	Cﬀcü3û3ú"	)ÌüÀú+ú!û,# ﬂ b<% \ùKßû2Pj \ùﬃPR<B{ùﬃ6*ﬂ ﬀ15P
	=KýÌüGù:úﬂ rýxüGù7 \ùﬃ	OÌüÀúNú!ûu# ﬂ þüTﬃp<ﬂ \ùKßﬀû \ùﬃ ﬂ þüTﬃ<B{ùﬃ;% iúÌü3ùKý
KýÌüGùG" ﬂ bﬂ ﬀLﬀüGùﬀ12ﬃH/
à
qnáXd<jﬂjXNUL_a
p
Q¦t¹É_NUL_aräôNPOﬁ`ﬂNULâi3[HãÜhj3dsS
0yûi*-	yüGùKýÌúÌüþß"úÌü3ùGùKýﬂý`ú!û iúd# ﬂ 54ß-;úÌü3ù1 D ﬂ þüT- <UýùKß{ýÌúﬂ iú5P
ﬀ1ùúÌýd
 ﬂ þüT- <)SPR(Iý&úﬂ iú-ﬀ&ù3ú
	lüÀú!û-ﬀA<Bﬃﬃﬃúﬂ rýÍüGù+üþý
Kü. ùúú+ýùúÌüﬁ 
54ß-;úÌü3ù
Þ
¸
ø|újüþý'ﬂ3ùKý'G Núﬂ rý°úEB%ﬀæ \ù NBﬂ iúÌü3ù73ùq NýÌüGù5Pj rýÌýÌü3ùﬀ&ù3ú' !üﬁ <
ßﬂ- iúﬃE iú) \ù8;úOﬃ Kù ﬀcüþßD!H/
Łpùm54 ﬀ1&Uú!û6Kýﬂ*GùýÌýC"-ﬀ'<Bﬃﬃ{üGù²úﬂ rýÍüGùl	yüÀú!ûKüGù7ﬀ12ﬃüþýG rýI	yý
Þ
øeùq 
ûKü3û.  ﬂ TEDõ* rß"ú!üT- iúÌü3ù !üÀú!ûﬀ6xú!ûUüGù{ùn2Iúßﬀ&;ú¶ú!ûUüGù9ùn2ﬃKß"ú
 
I	 \ùﬃ1ßﬁﬀcùGE3õßﬃ&<B" % þüTﬃ? rýw	i; rýú!û";úi({ý-/ﬂ@Kﬀü3ûúw % þüT
ú!ûA;úK({ýKKýÌüGù&) ﬂ dﬂ ﬀLﬀüGù1ﬀ&(ﬃb \ùﬃ8	)ÌüÀúA \ùüGù{ù)2ﬃKß"úOﬂ;úÌüGù
KýÌüGùLúﬂ rýÍüGù9ýﬂBú!û iúú!ûD# &úÌüﬁ ýﬂﬀcý`ú!ûpüGù{ù2ﬃKß"úß- \ù?<;pýﬂﬀ&ﬀ1ﬃcüGùaú!ûKﬃ¶üGù
	lûKüþßﬀû·ú!û! 6<Bßﬀ13  rüﬁ <üGùKý&ú- ﬃlüGù8 1ﬃ"úﬂﬀcüGùﬃ6ﬃ-/
zI}
ö ÷øŁùúûü ý
þ å)îÉçóô®åíß   çóò ñ ò æ ë ô
ø&ù°ú!ûKüþýßû {úd	iﬃ{üþýÌß-Ký!ýú!û1üþýÌýﬂýBüGù.ﬃmüGùgú!ûcüﬁﬀ&-ﬀ1ùúﬂ iúÌü3ùBdﬂ ﬀLﬀüGùd \ùﬃ
B*ﬂﬀ& \ùKßObi ﬂ ﬂﬂ ﬀ&ﬀcüGù,ﬀ12ﬃ3ùﬃ{üþýÌúÌü<;úﬃPjﬀ&-ﬀ1S Ißﬀ&;úýS ÍýÌú-ﬀý/
0yûBý!û ﬃPjﬀ1-ﬀ1 6ﬀ&(ﬃb3ùl	lûKüþßﬀûuK % rﬂ ﬀ&ﬀcüGù&ﬀ&(ﬃ`üþýD<# rýﬃoß- \ùl<BüﬁﬀP
-ﬀ&ù3úﬃoúﬂ \ù{ý ùú. °üGù°û ﬃ	t Gý/úR	t 13ù°ú@i ?ﬃ9üþý&úÌü<;úﬃPjﬀ1-ﬀ1 NýS ;ý&ú-ﬀ6/
åD-	!5ú!ûý&úﬂKß"úﬂAú!û'9ùﬃ. ;üGùLﬀ&-ﬀ1S býS ;ý&ú-ﬀ û rý3 aýÌü3ùKü.o9ß- \ùú+üﬁﬀ1 rß"úD3ùE:P
ﬂ ﬀ;ﬂﬂﬀL \ùKßK \ùﬃuﬀKý&út<B+ß3ùKýÌüﬃﬂﬃ²üGù·ú!û,ﬃýÌü3ù6d!scßüùú) ﬂ  ÌüÀú!ûﬀý-/
Cç
V
eŁÆ3`aÆGëﬂ`AÃ
v
' ﬂ ﬂﬂ ﬀ&ﬀcüGùuﬀ12ﬃ>üþýGﬃ!oùﬃüGù}ú!û1ß3ùú54;ú1) Mý!û ﬃPjﬀ&-ﬀ1S @ﬀ&(ﬃ>üGù
	lûKüþßﬀû> cýÌüGù ﬃﬃýÌýý rßjüþýpý!û ﬃE<( l d ﬂ -ú!û- ﬃ9ý/D0lûKüþýlýû ﬃPjﬀ&-ﬀ1S 8ﬀ12ﬃ
üþý¶ýﬂB&úﬃLﬃ{üß"ú. &<( cýS ﬀ&ﬀ&"úÌüþßOﬀÀúÌüﬂxßýÌýﬂÌý>ý%Kßû rýú!û
}ã
PRxßý!ýOûøïUû ù
ú!û iúi	iKKýOii;ﬂﬂﬀL \ùKß"54BÌüﬁﬀ1ùúÌý/dŁóý&úﬂ rü3ûú	 ﬃ6  rßûcúBüﬁﬀ&-ﬀ1ùúÌüGù
 :ýû ﬃPjﬀ&-ﬀ1S 7ﬂ ﬀLﬀüGùMﬀ12ﬃ"3ù@ú3 Nﬃ{üþý&úÌü<KúﬃPjﬀ1-ﬀ&S }ýS ;ý&ú-ﬀ üþýúüﬁﬀP
-ﬀ&ù3ú3 d-ﬀ1rúﬀ1-ﬀ&S 6ﬂùKßý3 rý+ßﬀ&ﬀ{ùKüþß- iúÌü3ùlBﬂ iúÌü3ùKý/½üÀú!ûMú!ûKüþý3  rßﬀûB
54þüþßüÀúß ;üGù3#-ﬀ1rúﬃ iúﬂ püGùú3xß- ﬀ&-ﬀ1S üþý
/úùKüﬃ*
!scßüùKß! /nŁﬀ&ý:P
9ûKüþýÌúÌüþß- iúﬃL ﬂ rßûüþýúüﬁﬀ1-ﬀ1ùúüÀú!ûüGùcû ﬃ	t týﬂ§új	  3ù% 
üﬃ{üþý&úÌü<#;úﬃ
ý!û ﬂﬃPjﬀ1-ﬀ&S 2þ°ý Íý&ú-ﬀ üGù	lûKüþßﬀûzß( ÍüGù73ﬃ# iúﬂ m<B"új	iù-ﬀ&rúl \ùﬃxß- 3ﬀ&-ﬀ1S Éüþý
 ;úﬀL iúÌüþßC \ùﬃuﬀL rüGù3úﬂ rüGùKý)ﬀ1-ﬀ1 cß3ûùKß/
üÀú!ûMﬃ{üþý&ú!ü<;úﬃPjﬀ&-ﬀ1S ²ßﬀ&;úpýS ;ý&ú-ﬀýúj	ibüﬁﬀ&B&úﬂ \ù3ú3ﬂﬂ ﬀ&ﬀcüGùL \ùﬃMB*QP
ﬀ& \ù{ß+üþýÌýﬂýO !üþý+ú!û iú) ﬂùrúyß3ùKß!ù{ý"	yüÀú!ûbýû ﬃPjﬀ&-ﬀ1S cßﬀ&;úUýS ;ý&ú-ﬀcý
Þ
z
/3 iúﬂ &ﬃ{üþý&úÌü<KúÌü3ù
Þ
ú!û,ﬃ{üþýÌúÌü<;úÌü3ù6rﬃ iúﬂ 1 rßﬂ\ýÌý)ú!ûCﬃ{üþý&úÌü<Kúﬃ8ﬀ1-ﬀ1 cý rß/
{
/OÍßýÌý)ﬀL {üGù
Þ
ú!û,ﬀL {üGùr ﬂ bxßý!ýý")ú!û- ﬃ{ýUú1xßý!ýÌý/
z- ﬃ
0yûýﬂIüþýÌýﬂý' 1 \ù:üGùúﬂ w# &úC>ú!û1ﬃýÌü3ùNi \ùN!scßüùú' ÌüÀú!ûﬀ ' 6ﬃ{üþý&ú!ü<;úﬃP
ﬀ1-ﬀ&S oßﬀ1;úBýS ;ý&ú-ﬀ6
 rýAﬃýÌßÌü<BﬃN<( cuw \ùNﬃunﬃc zI}{ nïUû Kú z|{¹ﬀ /²ø&ùN ﬃﬃ9üÀúÌü3ùB
!ùl	yüÀú!ûE 1ﬃ{üþý&ú!ü<;úﬃNýû ﬃPjﬀ&-ﬀ1S ·ýS ;ý&ú-ﬀ6; ﬂ r;ﬂﬂﬀL \ùKßüþýD§úùüﬁﬀ&-ﬃl< 
54þüþßüÀúUß ;üGù$-ﬀ&rú)ﬃ iúﬂ BüGùú'Íß- ﬀ1-ﬀ&S /K!ﬀ&ù3ú" \ù&!scßüùú"% ﬀ *
 \ù AÍüGùﬃG9ßﬀ&;ú-ýS ;ý&ú-ﬀ x¸{ùKüﬂxßýÌýﬂrnﬀÀúÌüxßý!ý%yKüýß- H;ß3ùKýÌüﬃ% iúÌü3ù

 b rýBß"úÌý"nú!ûüGùúﬂ rß"úÌü3ùl`ú!û,ﬂ ﬀ+	yüÀú!û·ú!ûCﬀ&-ﬀ1S aûKüﬂ Ìßﬀû /
Cç
 
GX)ab` Á `WäY3ac
iﬂ3	i+ß3ù{ýÌüﬃ"ﬃ{üþýÌúÌü<;úﬃPjﬀ&-ﬀ1S ßﬀ&;úUýS ;ý&ú-ﬀcý	i,<Ìü
	 LKúþüGù3ﬂ ﬀLﬀüGù
 \ùﬃ;ﬂﬂﬀL \ùKßbüþýÌýﬂý&*1ý!û ﬃPjﬀ1-ﬀ&S }ßﬀ&;úý Íý&ú-ﬀcý1	yüÀú!û{ùKü*ﬂﬀ ﬀ&-ﬀ1S  rß5P
ßýÌý
 rýúj 29ü.oﬃN<( ý ﬀLﬀ1"úÌüþßGﬀÀúÌüÍßýÌý!ý/&ŁPýS ﬀ&ﬀ1"ú!üþßﬀÀúÌüxßý!ýß3ùKýÌüþýÌúÌýAt 
LÍßýÌýÌý>ú!û iúý!û D{ùKü*ﬂﬀ  rßßýÌýúBú!û)ﬀ&-ﬀ1S jýS ;ý&ú-ﬀ Íüﬁ A \ùcüGùúÌß3ù{ùß"úÌü3ù
ù"új	i#/0yû6ÍßýÌýÌýù%ﬀ& . mû 83ù6Lﬀ1ﬂ!þýß- rßûKüGù" \ùﬃ@ú!û8ﬀ1-ﬀ&S 
ﬀ& - 6<;+üGùú- -ﬃ°üGù²ý!ﬂ < \ùÍý)úLﬃKßCﬀ&-ﬀ1S ﬁ iúùKß! u \ùﬃEﬀ1-ﬀ1 1ß3ùúù3úÌü3ùB/"Ł
ýS ﬀ&ﬀ&"úÌüþß,ﬀÀúÌüÍßýÌýlýS ÍýÌú-ﬀ+	yüÀú!ûl"ÍßýÌýÌýK \ùﬃbúj	i?ﬀ1-ﬀ&S ?< \ùÍýyüþýyýû-	lùNüGù
~-ü

/
z
/E0lû&ﬀ1\ýÌúBßﬀ&ﬀ&3ù:üGùúÌß3ù{ùß"úÌü3ùmù"úR	:ß3ùKýÌüþýÌúÌý't3ùLﬀ1L<KýýLú
Memory
Bank
Memory
Bank
Cache
Processor
CacheCache
ProcessorProcessorProcessor
Interconnection Network
Cache
~nü

/
zÞ
ŁÈýS ﬀ&ﬀ&"úÌüþß3ﬀ'ÀúÌüÍßýÌýUýS ;ý&ú-ﬀ6/
	lûKüþßﬀûM 
ÍßýÌýÌý3 \ùﬃ@ﬀ&-ﬀ1S 8<# \ùxý3 Iß3ù9ùß"úﬃ/\
4 ﬀ1ýKý ﬀLﬀ1"úÌüþßﬀÀúÌü:P
ßýÌýýS ÍýÌú-ﬀý-üGùKßﬁﬃú!û"ûùúwû2 ﬀLﬀ1"úS rú!û"ûpødïUû ù" \ùﬃGd-	ïUû ù \ùﬃ
ú!ûAû{ù6û ÌßIû
z
ﬃﬃﬃ& \ùﬃEû ÌßIïùú
{
ﬃﬃﬃ2/
3 iúﬂ ﬃ{üþýÌúÌü<;úÌü3ùéüþý²ù=ﬀ1oßﬀ154±ú!û \ù*8 {ùKüxßý!ýK<;ß- {ýM Cﬀ1-ﬀ&S 
z-z
Íß- iúÌü3ùKý1 ?{ùKü*ﬂﬀ1. @ rßßýÌýÌü<6< N ÍßýÌý!ý'Ký!üGùlﬂﬃ{üGù S @- ﬃ \ùﬃm	OÌüÀúBﬂ |P
úÌü3ùKý/u-ﬀ&S }ß3ûﬂùKßNüþý&ﬀL rüGù3úﬂ rüGùﬃ ;úﬀ& iúÌüþß- . =<( ú!ûuﬀ1-ﬀ&S mﬀL \ù -ﬀ1ùú& \ùﬃ
üGùúÌß3ù{ùß"úÌü3ùÉù"új	i:û ﬃ	t /Lxßý!ýAﬀ& {üGùbüþýBùrúA \ù:üþýÌý%r<Bß- KýﬂIú!û- ﬃ{ý' 
ﬃ Kù ﬀüþß- . }ýÌßûﬃ#ﬃ \ùﬃ7ﬀL BﬃN3ùú>ÍßýÌýÌý<( :ú!û;% iúÌüGùoýS ÍýÌú-ﬀæ*ﬀä MýÌüGù2P
1- ﬃ PR-/0yû- ﬃ9ý+ß- \ù@ﬀüﬂ iújú% \ùKý ùú. M rß\ýÌý,ﬂxßýÌýﬂÌý3- rßû:úÌüﬁﬀ1jú!û! M 
ýÌßﬀûﬃﬃ$/n0yûOBﬂ iúÌüGùBýS ;ý&ú-ﬀ ﬀ& - &IÍüﬃ)KúÌü3ù{ý>ú<{üGùﬃL Bú!û- ﬃ1úG Lýﬂ<{ý"úú!û
ÍßýÌý!ý//Íú3ùKýﬂ" pßÌúﬂ rüGù1ýB3ùKý!ü.ùýÌýnnH rü!ùý!ý<;ú-ú!ûKüþýw-;üþýÌü3ùcüþýùﬂﬀL . 
Küﬃ83ù. *"- P7úÌüﬁﬀ&,ﬂ ﬀcý/
0yû,<Bû ;ü)-ú!ûLß- rßû{üGù·ýS ÍýÌú-ﬀ üþý)54Íú-ﬀ&. ²üﬁﬀ1B&úﬂ \ùú)ú1ú!ûCB*ﬂﬀ& \ù{ß3
 QP
 % ﬀýi54ß-;úﬃu3ù ýS ﬀ&ﬀ&"úÌüþß)ﬀÀúÌüxßý!ý/&üÀú!û;út!9;ß"úÌü.ß- rßﬀûKüGù# ﬂ 
ýBﬃ9ýn )ý!. 1þüﬁﬀcüÀúﬃ1<( Gﬀ&-ﬀ1S ß3ù3úùúÌü3ùB/w0lû*(ﬃ!#ﬀ1ùúw \ùG!scßüùú
 ﬂ i% ﬀ*A ²ý ﬀLﬀ1"úÌüþß1ﬀÀúÌüﬂxßýÌýﬂCKüýBß3ùKýÌüﬃﬂ iúÌü3ù7ú!û1üGù3úﬂ rß"úÌü3ù
<B"úR	ùú!û iú&ú!ù7Oﬀ1-ﬀ&S @ rßßýÌýý& \ùﬃgú!ûBﬂ iúÌü3ùqUú!ûaß- rßû{üGùoýS ÍýÌú-ﬀ6/@ï3ù2P
ýÌüﬃ% iúÌü3ùuß- rßﬀû<;û ;üyüþýK þý1üﬁﬀ&B&úﬂ \ù3úlüGùbú!ûAﬃ!ﬀ1ùúK
!scßüù3úK% ﬀý"*
{ùKüxßý!ýUßﬀ1Kú)ýS ;ý&ú-ﬀý/
0yûlﬀ& |kS&<-ﬀ 	yüÀú!ûzý ﬀLﬀ1"úÌüþßuﬀÀúÌüxßý!ýÌýcüþýþüﬁﬀüÀúﬃýÌß- ﬁ <{üþüÀúj /JŁ)Àú!û3û
ß- rßû{üGù7 \ùﬃﬀ&-ﬀ1S üGù3ú- -ÍüGùmß- \ùIÌßﬀ1Mú!ûKüþý<-ﬀ ? Nﬀ&(ﬃ% iúNù(ﬀA<B1
ÍßýÌý!ýﬀ&-ﬀ1S }ß3ù3úùúÌü3ù!ù3úﬂ . =<Bßﬀ&ý& MB*ﬂﬀ& \ùKß?<Brú&úùß%& @ﬁ 
ù2ﬀ'<;'DÍßýÌýÌý/
v
'I	lù54BÌüﬁﬀ1ùúÌý1 \ùﬃÉú!û\ý6Drú!ûÌýn
Yﬁﬀ
üGùﬃ{üþß- iú·ú!û iúL<KýQP
< rýﬃ·ýS ﬀ&ﬀ&"úÌüþßOﬀÀúÌüﬂxßýÌýﬂÌý¶ß- \ù1ý!ß- pú' iút- rý&úOﬀL \ù IúùKýÍßýÌýÌý	yüÀú!ûaß-ùú
úßû9ù ;<#;ú)ýÌß- ﬁ <{üþüÀúj ²ú&ﬀ& \ù aû2{ùﬃﬃ{ý)ú!û{ýﬂ \ùﬃ{ýtdÍßýÌý!ýUüþý){ùþü. /
CçSè  ë%[#êabë1gêB` Á `WäY3ac
Łáﬃ{üþý&úÌü<#;úﬃPjﬀ1-ﬀ&S cßﬀ&;úUýS ;ý&ú-ﬀÊß3ù{ýÌüþý&úÌýO
 Gﬂ8dÍßýÌýÌüGùù(ﬃý-- rßûu	yüÀú!û
üÀúÌýCI	lùMÍß- ﬀ&-ﬀ1S ú!û iúBß- \ùM54;ßﬀû \ùﬀ1ýÌýﬂ ýCÍüﬁ u \ù°üGù3ú!ß3ù{ùß"úÌü3ùù"úR	#/H rßﬀû
ÍßýÌýÌüGùNù2ﬃ&ﬀ& - °ß3ùKýÌüþý&ú't3ù1ﬀ1GﬂxßýÌýﬂÌý/6Ł ﬃ{üþý&úÌü<KúﬃPjﬀ1-ﬀ&S Mßﬀ&;ú
ýS ;ý&ú-ﬀæ	yüÀú!ûmýÌüGù5PRxßý!ýù2ﬃýBüþýjý!û-	lù}üGùN~-üﬂ

/
z
/Md\ýÌýÌü<1üGùúÌß3ù{ùß"úÌü3ù
ù"új	iÍýüGùKßﬁﬃßﬂ\ýÌý< ýS	yüÀúÌßﬀûý
ﬀ1 Mù"úR	Íýû BÌß-<Bý \ùﬃ7ﬀ1ý!ûý/n4 ﬀ&ý
rﬃ{üþý&úÌü<KúﬃPjﬀ1-ﬀ&S cßﬀ1#;úUýS ;ý&ú-ﬀýUüGùKßﬁﬃpú!ûAït Àúßﬀûlï\ý%ﬀüþßCït<B;ú!ûpøSäû
P
z
 \ùﬃû
P
{
yú!û²ø&ù3úKÀúﬂ  \ùﬃ
 ﬂ 3ùyú!ûMûø1d-	uïUû ùlŁDﬂ - ) \ùﬃù"úR	Íý
	xýÌúﬂ iúÌü3ùKý/lŁpù@54Kßùúﬂ!Íü!	+ \ùﬃßﬀ1 Ìüþýﬂ3ù@Uý!û ﬂﬃPjﬀ1-ﬀ&S E \ùﬃ7ﬃ{üþý&ú!ü<;úﬃP
ﬀ1-ﬀ&S cßﬀ&;ú)ýS ;ý&ú-ﬀcýUüþý"\ü.ùu<( 9Ebù\ýÍüb \ùﬃ9@<B\ 
z
9ßû Kú
zBﬀ
/
Ł ýÌü3ùKü.o9ß- \ùú3ﬃ{ü.9;ﬂùKß<;"új	iùM ﬃ{üþýÌúÌü<;úﬃPjﬀ&-ﬀ1S bßﬀ&;úýS ÍýÌú-ﬀF \ùﬃM cý!û ﬃP
ﬀ1-ﬀ&S @ßﬀ1#;ú·ýS ÍýÌú-ﬀ üþý1ú!û iúu mxßý!ýÌüGùmù2ﬃMüGù 7ﬃ{üþýÌúÌü<;úﬃPjﬀ&-ﬀ1S mßﬀ&;ú
z-{
Cache
Memory
Processor
Cache
Memory
Processor
Cache
Memory
Processor
Interconnection Network
Cache
Memory
Processor
~nü  / {(Þ Łáﬃ{üþý&ú!ü<;úﬃPjﬀ&-ﬀ1S cßﬀ&;úUýS ;ý&ú-ﬀ8/
ýS ;ý&ú-ﬀ ß- \ù{ùrú3ﬃ{üﬂß"ú. > rßßýÌýú!ûù3úÌüGﬀ&-ﬀ1S ²ý# rß/  rßﬀû:ù2ﬃBß- \ù>ﬃ9üß"ú. E rßßýÌýBüÀúÌý
-	ùqxß- tﬀ1-ﬀ&S NKýÌüGùlﬃ9üGù S N- ﬃ \ùﬃ7	O!üÀúBﬂ iúÌü3ù{ý1 \ùﬃÉß- \ùq54;ßﬀû \ù8ﬀ1ý!ýﬂ ý
	yüÀú!ûrú!ûbù2ﬃý"<;úaüÀúaß- \ù9ùrúﬃ9üß"ú.  rßßýÌý·ú!ûEÍß- Kﬀ&-ﬀ1ÌüýL3rú!ûbù2ﬃý/ßD
û ﬃ	 lýﬂB&ú>üþýﬂ-;üﬃﬃL*ﬀ& rüGùúﬂ rüGùKüGùß3ûùúß{üý$ﬃ# iúﬂ A rß\ý!ý>ú!ûlß- rßﬀûý" \ùﬃ
Íß- ﬀ1-ﬀ&Ìüý
ﬀ'ÀúÌüù2ﬃý/
3 iúﬂ Mﬃ{üþýÌúÌü<;úÌü3ù \ùﬃqﬂxßýÌý1ﬀL {üGù> 8 \ùÉüGùúﬂ " Ìúyú!û6ﬃýÌü3ùq)!scßüùú
 ÌüÀú!ûﬀcýGGﬃ9üþý&úÌü<;úﬃPjﬀ1-ﬀ1 oßﬀ&;újýS ;ý&ú-ﬀý-/Nu"ú!û2ﬃ{ýG*Gﬃ iúﬂ >ﬃ{üþý&ú!ü<;úÌü3ùüGù2P
ßﬁﬃ
Þ
xEü¬yﬃ{üþý&úÌü<#;úÌü3ù·ýBßü.o9ß- iúÌü3ùKýlý ﬂ iú,*ﬀPú!û3ﬂ ﬀ8//;Ł)ﬃ# 
ß

}
Łpù{ù54m
ﬀ

xEüþü¬y) \ù{ùrúﬂ iúÌü3ùKýpúLﬃ iúﬂ &ﬃßﬁ ﬂ iúÌü3ùKý$//åDw~Ł

ﬃ
ﬀ

:Yﬀ
B \ùﬃNxEüþüþü¬y)ﬃ Kù ﬀüþßCﬀ&-ﬀ1S 6 Íß- |P
úÌü3ù73ù7ﬃ{ü.9;ﬂù3úù2ﬃý
//wïß 
{:ﬀ

{ﬀ
ï"ï 
{{ﬁﬀ
n~&ú% \ù 
ßﬁﬀ
n0u3 
zzMﬀ
 \ùﬃ
lø
}ﬀ

zz|ßﬀ
/&l"ú!û2ﬃ{ý,*,ÍßýÌýCﬀL {üGù·üGùKßﬁﬃ
Þ
xEü¬y3ﬀ& 9üGù1ýﬂ;ßü.oß- iúÌü3ùKýLý# ﬂ iú
*ﬀ ú!û1ﬂ ﬀ6r//rŁDﬃ 
ß
xEüþü¬y, \ù9ùrúﬂ iúÌü3ùKý \ùﬃm ﬀ1ùúÌý+ú8ÍßýÌýBß- iúÌü3ùBd//
iïtßCnï"ïr
uK^ \ùﬃ7lø5d \ùﬃxEüþüþü¬yAﬃ Kù ﬀcüþß1ÍßýÌýGﬀüﬂ iúÌü3ùd//>ú!û6ï3ùKß-ﬂù3ú
Kﬂ ûHEü<ﬂ S n
z|{{ﬀ
/øeùaýﬀ&yýS ;ý&ú-ﬀý-2ﬃ iúﬂ 'ﬃ{üþýÌúÌü<;úÌü3ù \ùﬃÍßýÌýtﬀ& {üGùß- \ù?<ByýBß5P
ü.oﬃüGù@ú%ﬀý&K;ü&úﬂ lúB\üýr
z¢ﬀ

	ﬀ

z|{(z¹ﬀ
ú!û iú6 ý ﬂ iú. ﬀ& Bﬃ=3ùú rß"úﬂ 
ﬀ& rßﬀûKüGù+ß3ùo#ﬂ iúÌü3ùKý/
ŁóýÌúﬂ rü3û3ú*S	t ﬃ8 ﬂ rßû1úBüﬁﬀ&-ﬀ1ùúÌüGùA# ﬂ Bﬂ ﬀLﬀüGù,ﬀ&(ﬃ#3ù1ú
 ﬃ{üþý&ú!ü<;úﬃPjﬀ&-ﬀ1S ýS ;ý&ú-ﬀPüþýUújúﬂ- iú)ú!û3ﬀ1-ﬀ&Ìüýt rýO jýÌüGù, ﬃﬃýÌýUý rß, \ùﬃbüﬁﬀ15P
ﬀ1ùúD d-ﬀ&rú'ﬀ&-ﬀ1S ?*ùKßý3 rý,ﬀ1ý!ýﬂ C54Kßû \ùý,<B"úR	ùlxßý!ýÌý/Oý&ú!üþß"úÌüGù
ú!û -	t <?-ﬀ1rúL;% iúÌü3ùKýn rýBüGùqï"ï+ \ùﬃNŁDﬃ 
ß
wﬀ&  °ýÌüﬁﬀ&þü üﬁﬀ&-ﬀ1ùúﬂ iúÌü3ù
 \ùﬃMüﬁﬀ1IC!scßüù{ß! /3û;üGù{ßC-ﬀ&rúAﬀ1-ﬀ&S ?ﬂùKßýO	lü<B,54BùKýÌü.'ﬁ iúÌü.úLÍß- 
ﬀ1-ﬀ&S G*ùKßý54þüþßüÀú¶úﬂ \ùKý*bﬃ iúﬂ '<B"úR	ù?-ﬀ&rúD \ùﬃ?Íß- $ﬀ1-ﬀ&Ìüý>üþýþü. aú
z-}
<BK2{üﬃ6t!s1ßüùKß! büGù6 ﬂ ﬀ8/d0lûKüþý"ﬀ& -  ﬃﬃ8 jýÌü3ù{ü.o9ß- \ù3ú)ﬃ3nßﬀ154KüÀúR aú
ú!û,ﬂ ﬀ6ﬁ iúÌü.Bú1ﬂﬂ ﬀ&ﬀcüGù' ý!û ﬃPjﬀ&-ﬀ1S 1ßﬀ1;úUý Íý&ú-ﬀ8/0 ýÌýﬂù3úÌüﬁ . £ú!û
% ﬀ&ﬀ1-üþýnﬂ2Küﬂﬃjú,54þüþßüÀú. ß- rßû)-ﬀ1rútﬃ iúﬂ üÀú-ﬀýüGùGÍß- ﬀ&-ﬀ1S A \ùﬃ&ﬀ& rüGùúﬂ rüGù
ﬀ1-ﬀ&S cß3ûﬂùKß; rýlüGù654þüþßüÀú)ﬀ1ýÌý% 5PR rýÌýÌüGù&ﬂ ﬀLﬀüGù/
Cç  ë%[#êabë1gêB`

1X)a$`¾ Á `iWäY3ac
Ł ﬀ1jý9û{üþý&úÌüþß- iúﬃm  rßûoúbý%B&úÌüGù? bý!û ﬂﬃPjﬀ1-ﬀ&S 8ﬂ ﬀLﬀüGùﬀ12ﬃd3ù@ 
ﬃ{üþý&ú!ü<;úﬃPjﬀ&-ﬀ1S gßﬀ&;ú1ýS ÍýÌú-ﬀ÷üþýú}üﬁﬀ1-ﬀ&ù3ú& @ﬃ{üþý&úÌü<Kúﬃ@ý!û ﬃPjﬀ1-ﬀ1 }ýS ;ýQP
ú-ﬀ6;üH// 3;ü&úﬂ £ý!û ﬃﬀ1-ﬀ&S A	lüÀú!ûL ;úﬀL iúÌüþßlß- rßﬀûKüGù-ﬀ&rúOﬃ iúﬂ ' \ùﬃ?ﬀ& rüGùúù \ùKß
Cﬀ&-ﬀ1S mß3ûù{ß/püþý&ú!ü<;úﬃý!û ﬃpﬀ1-ﬀ&S müþýaüﬁﬀ&-ﬀ1ùúﬃzüGùû ﬃ	 E<( ﬀ& |P
ßû{üGùýLýﬂ{ßûN rýLú!ûLûÍúﬂ \ùﬃ"ŁKûå  \ùﬃ@~&EbŁ3ûå+ \ùﬃ°ú!ûCùﬃ û o)ý- ÌßﬀûrAûstP z
 \ùﬃÍAûftP
{
/püþý&ú!ü<;úﬃý!û ﬃ7ﬀ1-ﬀ1 üþýüﬁﬀ1-ﬀ&ù3úﬃgüGù:ý/úR	t ?< M rß%: ýIý%Kßû7 rý
ø¦(  
{ﬁﬀ
 \ùﬃN0r- ﬃﬀL xý
ﬁﬀ
ú!û iú &ﬃý!ü3ùﬃ:úlﬂ{ùM3ùgúN)ù"új	iﬂxý'	iﬂxý&úﬂ iúÌü3ù{ý
 \ùﬃrú!û
ﬃ{üþýÌúÌü<;úﬃPjﬀ&-ﬀ1S pßﬀ1#;ú-ýS ÍýÌú-ﬀý/du\ý&ú
ﬃ{üþýÌúÌü<;úﬃjý!û ﬂﬃPjﬀ1-ﬀ&S +ýS ÍýÌú-ﬀý
üﬁﬀ1-ﬀ1ùút &ﬀ12ﬃ;	yüÀú!û6<Brú!û²ù3ù2P
ýû ﬃ6Íß- ﬀ1-ﬀ&S L \ùﬃNý!û ﬃ6< rﬀ1-ﬀ&S /
püþý&úÌü<#;úﬃ1ýû ﬃLﬀ&-ﬀ1S ß- \ù&<B)üﬁﬀ&-ﬀ1ùúﬃcüGù1û ﬃ	t Uú!û3ûý!ß- ﬁ <pß- rßûß:P
ûù{ßAﬂrúxßþýpú!û iú,KýﬂCﬃ{üþý&ú!ü<;úﬃoß- rßûﬃ{üﬂß"úÌüý/,~+üGùKßﬂ- rýﬃ>;ﬂﬂﬀL \ùKß9ú!ûý
rúÍßþýdùﬂ . Lý%B&ú	- Cﬀ1-ﬀ&S ß3ù{ýÌüþý&úùKß! Cﬀ&(ﬃþýýﬂKßﬀûA rýú!ûwﬂ- rý>ß3ù{ýÌüþý&úùKß! 
ﬀ12ﬃ



ﬀ
üGùKý&ú- ﬃlú!ûLý&ú3ùyýùúÌüﬁ rﬀ&-ﬀ1S aß3ùKýÌüþý&úùKß! uﬀ&(ﬃ

ãﬀ
ýﬂB&úﬃ6< 
ﬀ1\ýÌú'<{ýQPR< rýﬃÉý!û ﬂﬃPjﬀ1-ﬀ&S NﬀÀúÌüÍßýÌýÌý-/ O- rý²ß3ù{ýÌüþý&úùKß! üþýG2Kü. ùúúoý5P
ù3úÌüﬁ Kß3ù{ýÌüþý&úùKß! dﬂﬂ ﬀýnú!û iú
ﬃ+ùrúd;üﬁ iú)ß&úﬂ rüGùGýÌúÌüþß"úÌü3ùKý
3ùG rßßýÌýú+ýû ﬃ
 Ìüﬁ <ýD<;"új	iùýS KùKßﬀû3ùKüT- iúÌü3ùlB\üGù3úÌý/t0yûýCýÌúÌüþß"úÌü3ùKýK C Ìú)
ﬀ1\ý&ú) ﬂ r:P
ﬂ ﬀLﬀüGù&ﬀ&(ﬃþýüGùKßﬁﬃ{üGù&Dﬀ&(ﬃH/DŁ\!;ü!	á  rßﬀûýú1ú!ûBüﬁﬀ&-ﬀ1ùúﬂ iúÌü3ùu
ﬃ{üþý&ú!ü<;úﬃ·ý!û ﬃ8ﬀ&-ﬀ1S üGùbû ﬃ	t Ax¸ \ùﬃ6`ú!ûKﬃý!ü3ù?5ú!ûCûÍúﬂ \ùﬃ"Ł3ûåá Ìßû{üÀúß5P
úﬂIyUüþý"\ü.ù8<( mEbù\ýÍü$ \ùﬃm@<B\ 
z¢ﬀ
/
püþý&úÌü<#;úﬃ1ýû ﬃ?ﬀ1-ﬀ1 ß- \ùL<Byüﬁﬀ1-ﬀ1ùúﬃcüGùýﬂ§új	 ú!ûﬂ3ûL ﬃ# Kúﬂ iúÌü3ù :P
üGùEﬀ1ßû \ùKüþýﬂﬀýúl ;úﬀL iúÌüþß- . gúﬂ q rßßýÌýýúMù3ùýÌüﬃùúAﬂ-ﬀ1rúLﬀ&-ﬀ1S E ýG \ùﬃ
ß( :ú!û\ý? ýúExß- tﬀ1-ﬀ&S /Eï3ûùKß"þüþß- iúﬃ=ﬀ&-ﬀ1S > ýjüþýGﬀ& rüGùúﬂ rüGùﬃ
KýÌüGùrúxßþýBýÌüﬁﬀüﬁ pú²ú!û\ý1Kýﬃoúlﬀ& rüGùúﬂ rüGù°ß- rßûcß3ûùKßüGùgû ﬃ	t /Gå)I	i!-
ú!ûIß\ý&ú,ß- rßû&ﬀüþýÌýﬂýK \ùﬃM* þýIýû ÌüGù·üþý,- iú-<Bß- KýGﬀ1-ﬀ&S u ýA Gùﬂ . 
ﬀKßû@ﬁ Lú!û \ù:ß- rßûLþüGùý-/?Ł !;ü!	ât# 5PR< rýﬃq ÌüÀú!ûﬀýALú!ûüﬁﬀ&-ﬀ1ùúﬂ iúÌü3ù
Kﬃ{üþý&úÌü<#;úﬃmý!û ﬃﬀ1-ﬀ1 güGùmý/úR	t Nüþý&\ü.ù=<( =û;úﬂﬀ&ﬀä \ùﬃG5û¶
zz

ﬀ
/=Ł ﬃ{ü.9BQP
ùú  rßûBn<# rýﬃm3ùß- rßﬀûKüGùM iúBú!ûL!"ﬃ iúﬂ l<kSß"úÌýGﬂ iú!ûBú!û \ùm ýG \ùﬃ7{ýÌüGù
ýÌüGù5Pj rý!ýÌü3ùﬀ1ùú" ﬁýO*)ýS KùKßﬀû3ùKüT- iúÌü3ùB£üþýOKýﬃNüGù·ú!ûCûŁK ýS ÍýÌú-ﬀ 
z
ﬃ
	ﬀ
/
z-
v
 % 2ﬂ ﬀ&ﬀcüGùOﬀ&(ﬃßﬃ<;üﬁﬀ1-ﬀ1ùúﬃC3ùBú# \ù LýS ;ý&ú-ﬀËú!û iúüﬁﬀ15P
ﬀ1ùúÌýtﬃ{üþý&ú!ü<;úﬃbý!û ﬂﬃ8ﬀ1-ﬀ1 üGùbû ﬃ	t 3Uý/úR	t /ûKßû6 \ùbüﬁﬀ&-ﬀ1ùúﬂ iúÌü3ù	ﬃ
üGù{û!üÀúUú!û+ý&úùrú!û{ýO \ùﬃ6	- ÍùýÌýýOú!ûC9ùﬃ. ;üGùﬃ{üþý&úÌü<#;úﬃbý!û ﬃPjﬀ1-ﬀ1 cýS ;ý&ú-ﬀ6/
0yûﬂ>üþýùß- ß3ùKýùKý%Kýﬂ ﬃ{üGùlú!ûþüﬁﬀüÀúÌýr{ú!ûKüþýdﬃ!9üGùúßû{ù /wﬂ ﬀLﬀüGù
3ùNúlw &ﬃ{üþý&úÌü<#;úﬃNý!û ﬃPjﬀ1-ﬀ&S ·ýS ÍýÌú-ﬀ Ìý%Ký)ﬃ9üß"ú. 8ﬂ ﬀLﬀüGù1 Lﬃ{üþý&ú!ü<;úﬃP
ﬀ1-ﬀ&S gýS ;ý&ú-ﬀ üþýL oúﬂ ﬃ5PR9<B"úR	ù@ß3ùùKüùKßE \ùﬃmß3ù3úﬂH¶ý!üﬁﬀüﬁ Iú°ú!û·úﬂ ﬃ5PR9Rý
üGù.ﬃ°üGùurú!û3 rýBß"úÌýDú!û'ﬀ1-ﬀ1 ·ûKü% Ìßû /D0lûCﬂﬂ ﬀ&ﬀ&)ùﬃ{ýlúL<BA -	 ﬂ'
ú!ûDﬃ{ü.9BùKßpüGùcß\ýÌú"<;"új	iùÍß- $ \ùﬃ-ﬀ1rúKﬀ1-ﬀ&S 1 rßßýÌý \ùﬃﬃýÌü3ù? ÌüÀú!ûﬀcýi	yüÀú!û
ﬀ1-ﬀ&S @ rßßýÌýG iú&ú!ù{ýBú!û iúGﬀcüGùKüﬁﬀüTLﬃ iúﬂ Núﬂ \ùKý*<;"új	iùmù(ﬃý-/nn4þüþßüÀúIß( ÍüGùE
ﬃ iúﬂ IüGùú1Íß- ﬀ&-ﬀ1S LﬀL  ·ý&úÌüb<Bpüﬁﬀ1B&úﬂ \ùú)üGù8ﬀL \ù ? ÌüÀú!ûﬀý-/
z-ß
ö ÷øŁùúûü 

ëﬁﬀ ﬂ ﬃ ô Uîëíì ! #"%$ & ò(')ﬃ*"óò ñ + ô-,
ø&ùú!ûKüþýUßﬀû Kú	pßﬀ1 Di ﬂ ﬂﬂ ﬀ&ﬀcüGùCﬀ12ﬃ	yüÀú!û&ﬂﬁ iúﬃ6	iﬂIú!û iúUüþýt þý
ﬀ1rúÌü. iúﬃE< bú!ûA d
ﬃKßüGùú!ûCﬃ{ü.s1ß-ÀúR 8
- rýﬂ3ùKüGù? <;KúO54þüþßüÀúD % þüþýﬂﬀ6/)ø&ù
 &úÌüþß-ﬁ B	iß3ù3ú% rý&úDDﬀ&(ﬃb	yüÀú!ûlrú!ûK ﬂ rﬂ ﬀLﬀüGù1ﬀ&(ﬃþý)	yüÀú!ûKúDﬀÀúÌüP
Lú!û- ﬃ{ýDß3ù3úﬂ
Þ
 ;úﬀ& iúÌüþß' ﬂ þüTüGùaßﬀ&{üÌý;ﬂ{ù2P7úÌüﬁﬀ&, ﬂ þüT- iúÌü3ù:ýS ÍýÌú-ﬀý
 ﬂ rﬃßﬁ ﬂ iúÌü.Gﬂ ﬀ&ﬀcüGù# \ùﬃEﬃ iúﬂ |PR % rﬂ ﬀ&ﬀcüGù/í@üﬃù3úÌü ²ú!û'BQP
úﬂ{ùKüÀúÌüý
*üGùúﬂ iúÌü3ù1ß3ùKý&úﬂKß"úÌýn \ùﬃIüﬁﬀ1-ﬀ&ù3úﬂ iúÌü3ùBúßû9ùKü2ýnﬂﬀ ú!ûý"ﬀ12ﬃþý	yüÀú!û
"# ﬂ $% ﬀ&ﬀüGùﬀ&(ﬃH/dŁ®ßﬀ& Ìüþý3ù6rOﬀ&(ﬃ#	lüÀú!û8rú!û"# ﬂ bﬂﬂ ﬀP
ﬀüGùﬀ&(ﬃþý¶ú!û iúyüGùKßBﬂ iúLýÌüﬁﬀüﬁ )ß3ù{ý&úﬂKß"úÌý)üþý)\ü.ù²üGùuï)û Kú
{
/
V).
ç
V
eÜÆ3`ia_Æë%`AÃ
0yûGﬀ&rúÌü. iúÌü3ùN+ú!ûGﬃýÌü3ùMi3 ﬂ wﬂ ﬀLﬀüGù?ﬀ12ﬃ-üþý+ú!û iúC54þüþßüÀúC# ﬂ 
% ﬀýK 'ﬀ&'ﬃ{ü.scß-Àúú?ﬃ!oú!û \ùýù3úÌüﬁ dﬂﬂ ﬀýDﬃBúcú!ûßﬀ&54KüÀúR l
- rý3ù{üGù9úý&úÌüGùB \ùﬃuﬃ<\üGùcüGùbú!ûß3ùú54;úD
ﬀÀúÌüß3ù{ß-ùú)ú!û- ﬃ9ýO-ß3ù3úﬂH/
v
i ﬂ ﬂ ﬀ&ﬀcüGùCﬀ&(ﬃ#IÍüﬃýt ýﬂﬀL ý"út$ﬂ ﬀ& rýú!û iúUüGùﬃ{üþß- iú+ûI	 ý&úﬂ \ù2P
ﬃ ﬃoýùúÌüﬁ n% ﬀ ß- \ùM<BA54ß-;úﬃN rýC ?# ﬂ 
ﬂ ﬀ8/C0yû! ú6,ﬀ12ﬃnüþý
ú!û iú-ú!ûiﬂ ﬀL rýr-;üﬃiﬃ{üß"úß3ù3úﬂ ﬂ þüþýﬂﬀ8 "ún- rý3ùKüGù\úý&úÌüGù( \ùﬃﬃ<#\üGù
ß- \ù8<BKB*ﬂﬀ1ﬃ·üGù·ú!ûLß3ù3ú54;ú)
 jýÌüGùLý2ù3úÌüﬁ `ú!û- ﬃ8-ß3ùúH/
@ß3ù3ú% rý&úDO ﬂ ﬂ ﬀLﬀüGù1ﬀ&(ﬃB	yüÀú!ûbú!ûﬂCrú!ûDﬀ12ﬃþý)ú!û iúK þý&ﬂﬃKß
ú!û1ﬃ9ü.scß-ÀúR > ﬂ ﬂ ﬀLﬀüGù< >-ﬀ&-;üGù·ú!ûßﬀ&54;üÀúj MﬀÀúÌüIß3ùKß-ùú
ú!û- ﬃ9ý"-ß3ù3ú
Þ
z
/OŁK;úﬀL iúÌüþß, ﬂ þüTüGùaßﬀ19üÌý/
{
/ºD{ù2P7úÌüﬁﬀ&3 ﬂ þüT- iúÌü3ùýS ;ý&ú-ﬀý/
z-ã
} /O
 ﬂ rﬃßﬁ ﬂ iúÌü.Aﬂ ﬀLﬀüGù/
 /3 iúﬂ |PR % rﬂ ﬀ&ﬀcüGù/
0yû1ﬀL |kQ3ﬃ9ü.9;ù{ß1<B"úR	ù@3 % w% ﬀ&ﬀüGùﬀ&(ﬃ
 \ùﬃ:ú!ûýGrú!û'ﬀ12ﬃþý+üþý
ú!û iúKKﬀ12ﬃ$IÍüﬃý)54þüþßüÀú+ß3ù3úﬂn# ﬂ þüþýﬂﬀ  \ùﬃEn cýûKüþý&úÌüþß- iúﬃoýS KùKßûﬂ3ùKüT- |P
úÌü3ùﬀ1ßﬀû \ùKüþýﬂﬀ8/\0yûüGù3úùﬃﬃéýÌßBlA? ﬂ 3% ﬀ&ﬀüGùNﬀ12ﬃüþý?ﬀ&Mú!û \ù
úﬂ ﬃ{üÀúÌü3ù nûKü3ûPR;ﬂﬂﬀL \ùKßpýÌßüùúÌü.o9ßBßﬀ&;úÌüGù/>øeùuﬀ& \ù 6 rýﬂ;ß"úÌý-9ú!ûýÌúùrú!ûKý)ú!ûý
rú!ûOﬀ&(ﬃþý ﬂßﬀ&-ﬀ1ùúﬂ S L	yüÀú!ûaú!ûpý&úùrú!û{ýt"ﬀ&(ﬃ; \ùﬃ	+üﬃùúÌü¬ ?B&úﬂ2P
ùKüÀúÌüýDüGùúﬂ iúÌü3ù>-ß3ùKý&úﬂKß"úÌýK \ùﬃüﬁﬀ1-ﬀ&ù3úﬂ iúÌü3ù²úßû{ù{ü2ýD*ﬀÊú!ûýAﬀ&(ﬃþý"	yüÀú!û
"# ﬂ $% ﬀ&ﬀüGù'ﬀ&(ﬃH/
V).
ç
 
gêBY3WäX"êë%í X)abX)h5hﬂ`h%ë0/wë5Zo ìY3W21 ë5hﬂ`ab[
Łõßﬀ1"ú. = ;úﬀL iúÌüþßu ﬂ þüTüGùgßﬀ19ü±
z|{ﬁﬀ

zIãﬀ

}2z¹ﬀ

}{ﬁﬀ

ß}ﬀ

ßﬁﬀ
úﬂ \ùKý*ﬂﬀýG °ýﬂÌß
% ﬀ	O!üÀú&úù}üGù7 ýù3úÌüﬁ ﬁ \ù Ex //~&úﬂ \ù71ï"yLüGù3ú> \ù72Kü. ùú# ﬂ 
<kSß"útﬂ ﬀ *" C\ü.ù·úﬂ ﬂ"úO ÌßûKüÀúß"úﬂ< rýﬃ?3ù·ß3ùKý iúÌü.3ﬃ iúﬂ |PRﬃ;ùﬃùKß3 \ùﬃ
ﬃ iúﬂ |P3	I	_ \ù . ;ýÌüþý/=0lû8ﬀ1\ý&úIüﬁﬀ&;Ìúﬂ \ù3újúﬂ \ùKýﬂﬂﬀL iúÌü3ùKý& ·ú!û\ý·ú!û iúL I	õýùúÌüﬁ 
2{ý·ú=<BMß3ù&úﬃËüGù3ú=# ﬂ 3(9ý/ 0lûM ﬃ \ùúﬂ ýuBú!ûKüþý8  rßûú# ﬂ 
% ﬀ&ﬀüGù' C<;üKý
Þ
z
/O0lû3ﬂ ﬀLﬀ1¶ß- \ù6	)ÌüÀú3ﬃ{üGù  aýùúÌüﬁ bﬂﬂ ﬀý"Ký!üGù1 * ﬀcüþüﬁ yùrúﬂ iúÌü3ùB/
{
/ºn4;üþýÌúÌüGùýùúÌüﬁ b% ﬀýUß- \ù8<BK ﬂ þüTﬃl	yüÀú!ûKú) ﬃﬃ{üÀúÌü3ù b!9;&ú/
0yûKﬃ{üþý% ﬃ \ùúﬂ üþýUú!û iúO ﬂ B*ﬂﬀ& \ù{ßlüþý"ﬂþüﬁ \ù3úO3ùbú!û+ßﬀ1{ü54sýUýﬂKßßýÌýO iú"ﬂß:P
ùKüTüGù'B&úﬂ{ù{üÀúÌüý*!s1ßüù3út ﬂ B54ß-;úÌü3ùaüGù1ú!ûyýùúÌüﬁ RýÌßDﬂ ﬀ8/r0lû
 1úR	@ﬀ& rüGùN- rý3ùKý'	lû :ú!ûaßﬀ1{üﬀü3ûú<;{ù <1úEùﬂ iú8 \ùm!scßüù3ú1# ﬂ 
<kSß"úO% ﬀ
Þ
z
/O0lûlýﬂ2ùúÌüﬁ ý!ßDﬂ ﬀ ﬀ& - &<BO!scßüùú. 6 ﬂ þüT- <,Ký!üGùLú!ûlú% \ùKý*ﬂﬀ& |P
úÌü3ù{ýK - rüﬁ <Bú1ú!ûBßﬀ1{üB<;úyú!ûAﬀL  8<BüGùKý%scßüùúüGù*ﬂﬀL iúÌü3ù²üGùNú!ûú54;ú
nú!û3ﬂ ﬀ *Uú!û+ßﬀ&{üUú1ﬂß3ùKüTú!ûC þüÀúR unú!ûpúﬂ \ù{ý%ﬀ& iúÌü3ùKý/
{
/O0lûIýù3úÌüﬁ ýÌßGﬂﬂ ﬀFﬀ& - oùrú,<B!scßüùú. M ﬂ þüT- <?KýÌüGùaú!ûjú% \ùKýQP
*ﬂﬀL iúÌü3ùKýu  rüﬁ <}úmú!û°ßﬀ&{ü/ Łpù!scßüùúl ﬂ A ÌüÀú!ûﬀ ﬀL  pKü
H{ùﬃ# ﬀ1ùúﬂ £ßﬀû \ùýyújú!û3ﬃ iúﬂ Iý&ú%Kß"úﬂý" \ùﬃ8 !üÀú!ûﬀýtú!û3!scßüùúlýùúÌüﬁ 
 !üÀú!ûﬀÊú!û iú) 3<B! 3ùﬃbú!ûLýÌßB3ú!û+ßﬀ1{ü/
z-Y
l\ý&úß-ùúi ;úﬀL iúÌüþßD# ﬂ þüT- iúÌü3ù·úßû9ùKü2ýiﬃ"úß"úi2PR! ﬂ þüþý%ﬀ üGùL% ﬀý
ú!û iú
Bﬂ iút3ùﬀ& iúÌüþßýn \ùﬃ'(ﬃ#Kßw % <kQß"úß2ﬃú!û iúwKýýd< ﬂÌü-ýS ;ù{ßû3ù{üT- iúÌü3ùB/
Ł ﬁ ·ßﬁ rýÌýGyüﬁﬀ1B&úﬂ \ùúBýÌßüùúÌü.o9ß6 þüþß- iúÌü3ùKýcß- \ùm<BL!scßüù3ú. q ﬂ þüTﬃKýÌüGùNú!ûKüþý
 ﬂ rßûB/åD-	!¶ú!û8 þüþß- <{üþüÀúj =) ;úﬀL iúÌüþß8 ﬂ þüT- iúÌü3ùû rýcùrú1<;ùÉß3ù;üGùKß5P
üGù. qﬃ-ﬀ13ù{ý&úﬂ iúﬃ*G<-ﬀcýBú!û iú12{ü·ßﬀ1þüþß- iúﬃ=&ﬃ ;ù ﬀüþß- . (Pj xß- iúﬃﬃ iúﬂ 
ý&úﬂ{ß"úﬂý"Uú!û iúOKü,ﬀ1ﬂ+ßﬀ1546 iú&ú!ùKýOr# ﬂ þüþýﬂﬀ \ùﬃ²ýS KùKßûﬂ3ùKüT- iúÌü3ùB/
ûﬀ&D Kúﬀ& iúÌüþß3 ﬂ þüT- iúÌü3ùMýS ;ý&ú-ﬀý -	Ëú!ûpýÌßKﬂﬂ ﬀ ú<;K \ù{ùrúﬂ iúﬃ8	yüÀú!û
54;úﬂ L rý!ý&úÌü3ùKýpú!û iúpß- \ùE<BLüGùKßBﬂ iúﬃoüGùMú!ûBßﬀ1{ü64sýKﬃ iúﬂ |PRﬃ;ùﬃùKß \ù . Íý!üþý/D~
54 ﬀ1# \ù9ùrúﬂ iúÌü3ùKýKﬀü3ûúO<B,Kýﬃbú rýÌý&ú)ú!û iú)ú!ûLüÀú% iúÌü3ùKý)
 G2uﬃcùrúyüGùú*
	yüÀú!ûl- rßû>rú!û-£ú!û iúlúj	i? Ìüﬁ <ý3 jùrú3 þüﬁ rýý3n- rßû>rú!ûlú!û iúK 1ýß"úÌü3ù>ß2ﬃ
 rßßýÌýýO3ù.  jß&úﬂ rüGù·ýﬂ"ú"$ Ìüﬁ <ý/wåD-	!# rý¶ú!ûpùﬃ6" \ù{ùrúﬂ iúÌü3ùKý)üGùKß- rýﬂýKú!û
% ﬀ&ﬀ1+üþýAKüﬃ°úE{ùﬃÌýÌúﬂ \ùﬃ@ﬀ11 <B;úLú!ûIúﬂ \ùKýﬂﬂﬀL iúÌü3ùKý,B*ﬂﬀ1ﬃM<( oú!û
 &úÌüþß-ﬁ yßﬀ19üO \ùﬃ·ú!ûC ﬃ \ùúﬂ C
 ;úﬀL iúÌüþß, ﬂ þüT- iúÌü3ùEﬃß- rýﬂý/
0yûi ﬂ>új	ipüﬁﬀ&;Ìúﬂ \ù3úrﬃ{ü.9;ﬂùKßý
<B"úR	ùdﬂ ﬀ& rýd \ùﬃGﬀ1\ýÌúßﬀ19üﬁ iúÌü3ùjýS ÍýÌú-ﬀý
	yüÀú!ûA \ù{ùrúﬂ iúÌü3ùKý
Þ
xEü¬yRú!ûüþýr \ùC54þüþßüÀú# ﬂ xýﬂ-ﬀ& \ùúÌüþßýr rýÌýﬂxßüﬁ iúﬃ'	yüÀú!ûCb% ﬀ& rý \ùﬃ
xEüþü¬yú!ûIý!üGù5Pj rýÌýÌü3ùﬀ&ù3úAﬂ ﬀ& ﬂ-;üﬃý,54þüþßüÀúLß3ùún-Aﬂ{ù2P7úÌüﬁﬀ&jýS ;ù{ßû3ù{üT- iúÌü3ùB/
v
A ﬂ iﬂ ﬀLﬀüGù8ﬀ&(ﬃnIÍüﬃý'ﬃ{üß"úß3ù3úﬂit# ﬂ þüþýﬂﬀä \ùﬃ7" NýûKüþý&úÌüP
ß- iúﬃcý ;ùKßﬀû3ùKüT- iúÌü3ùﬀ1ßﬀû \ùKüþýﬂﬀ8\üGùKý&ú- ﬃ&;. ;üGù,3ùjú!ûUúﬂ \ùKý*ﬂﬀL iúÌü3ùKýn  rüﬁ <lú+ú!û
ßﬀ19ü/
~ú!ûKüþýw- rýﬂ3ùB2 % #ﬂﬂ ﬀ&ﬀcüGù3ﬀ12ﬃ{üþý þüþß- <lúA ,	yüﬃiﬂ \ùO
<-ﬀý-ú!û \ùú!û\ý"*n	lû{üþßû& Kúﬀ& iúÌüþßO# ﬂ þüT- iúÌü3ùaüþýúR {üþß- . cý%KßßýÌýHH/
Łpﬃ{üþýﬂ ﬃ \ù2P
úﬂ 1i, % nﬂ ﬀLﬀüGùﬀ12ﬃ-üþý+ú!û iú+ú!ûGﬂ ﬀ& rý+ß- \ùM<BGﬀüþý%KýﬃýﬂÀúÌüGùbüGù
3ùKý# ﬂ Rý!û ÌüGùA$ﬃ iúﬂ 2	lûﬂ- rýi \ù . ;ýÌüþý¶üGù1ßﬀ1"ú. ? ;úﬀ& iúÌüþßD ﬂ þüT- iúÌü3ù
üþý)ß3ùKýﬂS iúÌü. \ùﬃNûùKß+ýﬂ */
l\ý&úA>ú!ûIúßﬀû{ùKüýCﬃ!;ﬃmA ;úﬀ& iúÌüþßL ﬂ þüTüGùMßﬀ1{üÌýA & þýE þüP
ß- <aúoßﬀ1{üþüGùu54þüþßüÀú. 7# ﬂ Uùrúﬂ iúÌü3ùKý1 \ùﬃÉß- \ù7<BL þüﬃúoßﬀ19üﬁ iúÌü3ùmO
 ﬂ r% ﬀ&ﬀüGù1ﬀ12ﬃH/O~K54 ﬀ1B(Eý&ú%Kß"úﬂÌüGùcúﬂ \ùKý*ﬂﬀL iúÌü3ùKýO/úùßﬃ
<B6KýﬃÉú@ﬃ#Kß·ú!ûbß\ý&ú&lú!û- ﬃzß- iúÌü3ù rýÌýﬂxßüﬁ iúﬃ	yüÀú!ûG % þüT- <l*QPR2
ý&úﬂ iú-ﬀ&ù3ú/'Ł³ú!û3û>ﬃ9üþýÌß-KýÌýÌü3ùEúßû{ùKüý3*Kùﬂ iúÌüGù6!scßüùúC % nß2ﬃ*ﬀ
<Brú!ûgýﬂ2ùúÌüﬁ  \ùﬃm# ﬂ ùrúﬂ iúÌü3ùKýIüþýA\ü.ù7<( c@ 
zI}ã	ﬀ
/²øeù7 ﬃﬃ{üÀúÌü3ùdA% ﬀ& rý
ßﬃ8<B,Kýﬂﬃ8 rý"ﬂ ﬀ \ù{ùrúﬂ iúÌü3ùKýyú& rüﬃ²ßﬀ19ü5P7úÌüﬁﬀ1, \ù . ;ýÌüþýO<( 6 \ù6 ;úﬀ& iúÌüþß,# ﬂ P
þüTüGù1ßﬀ1{ü/
z- 
V).
çSè é g1Z,êBë5Wä`ôX)abX)h5hﬂ`h%ë0/nXOêBë%Y3Z

cG[#ê;`W[
Łpù7 Kúﬀ& iúÌüþß ﬂ þüTüGù°ßﬀ&{üG \ù . 2Tý1 ýùúÌüﬁ ¶ýÌßﬂ ﬀ x B\ýÌýÌü<. M	yüÀú!û
 \ù{ùrúﬂ iúÌü3ù{ý%y
!üú,54ß-;úÌü3ùL \ùﬃ1ùﬂ iúý \ù1Kü. ù3úi ﬂ <kSß"úﬂ ﬀ6/dŁpù1 P
ú!ù iúÌü."  rßûüþý-úDB%ﬀ iú
- rý&ú
 &úd# \ù . ÍýÌüþý
 iú
ﬂ{ùP7úÌüﬁﬀ1n	ûùAﬀ&üGù%ﬀ& iúÌü3ù
üþýO - rüﬁ <m z ﬃ }ﬀ /
7( ﬃ\ z ﬃ zMﬀ üþý \ù54 ﬀ&O$ Aﬂ{ù2P7úÌüﬁﬀ&" ﬂ þüT- iúÌü3ùNýS ;ý&ú-ﬀ <# rýﬃL3ùﬂﬂ ﬀâ \ù9ùrúﬂ |P
úÌü3ùKý/iŁ 7 ﬃ3ﬂﬂ ﬀÊüþýO ý&úﬂ \ùﬃ ﬃNý2ù3úÌüﬁ ﬂ ﬀ 	lüÀú!ûu \ù{ùrúﬂ iúÌü3ù{ý)ú!û iúyýﬂ;ßü ·ú!û
ﬃßﬀ&;\ý!üÀúÌü3ùG£ú!û"% ﬀ üGùú+úﬂ rýÍýi \ùﬃú!û"ﬃ iúﬂ 3<kQß"úÌý rßßýÌýﬃ< ú!ûUúﬂ rýﬂxý/nŁ¶úﬂ{ù
úÌüﬁﬀ1Rú!û \ù{ùrúﬂ iúÌü3ù{ýC '! ﬁ iúﬃ:úﬃ"úﬂﬀüGù' aýÌßûﬃ#þüGùú!ûBúﬂ rýÍýpú!û iú+üþýDKü. |P
ùúUúIý2ù3úÌüﬁ $54ß-;úÌü3ùB/i0yûK \ù{ùrúﬂ iúÌü3ùKýlßﬃ8 þýG<B3Kýﬃ6*Ußﬀ1{ü5P7úÌüﬁﬀ&3 \ù . Íý!üþý/
0yû& þüﬃ9üÀúR N¶ú!ûﬃ iúﬂ l rßßýÌý1 \ù{ùrúﬂ iúÌü3ùKýjß- \ùm<Bcßûßﬂﬃ= iúﬂ{ùoúÌüﬁﬀ&/u0yû1<# rýÌüþß87( ﬃ
ﬀ12ﬃ>ß3ùKýÌüþý&úÌýyüﬃù3úÌü ÍüGùMüGùﬃ;ùﬃù3úBúﬂ rýÍýjú!û iúß- \ùq<BL54ß-;úﬃmüGù7 % 	lüÀú!û;ú
ýS KùKßû3ùKüT- iúÌü3ùB/97( ﬃ3 þýIüGùKßﬁﬃý"ﬀ1ý9ûKüþýÌúÌüþß- iúﬃu \ù{ùrúﬂ iúÌü3ùKýO< rýﬃ?3ù·ß3ù3úÌüGù2 iúÌü3ùKý
ú!û iú) I	# ﬂ úﬂ rýÍý)úý ;ùKßﬀû3ùKüTú!ûüO rß"úÌü3ùKý/
0yûKﬀ&rúÌü. iúÌü3ùu<BûKüGùﬃaú!û7 ﬃ+ýS ÍýÌú-ﬀÇüþýS býÌüﬁﬀüﬁ ¶újú!û iúOt ﬂ $ﬂﬂ ﬀP
ﬀüGùlﬀ12ﬃH/)- rý3ùKüGùúý&úÌüGùw \ùﬃ7ﬃ<\üGùlO :7 ﬃLﬂﬂ ﬀêß- \ù7<B&B*ﬂﬀ&ﬃ:üGù
ú!ûBß3ù3ú54;úDnú!ûBý&úﬂ \ùﬃ ﬂﬃ²ýù3úÌüﬁ ný-ﬀL \ù3úÌüþßýDnú!ûA{ùﬃ. ;üGùGﬂ ﬀLﬀüGùIùrúﬂ iúÌü3ù/
åD-	!i rý'	yüÀú!û7Gﬀ12ﬃHüÀújüþýBú!ûLýﬂ;3ù{ýÌü<{üþüÀúR m)ú!ûﬂ ﬀLﬀ1+úoý&ú%Kß"úﬂ? \ùﬃ
 \ù{ùrúﬂ iúLú!û3% ﬀPú&ùKý%K!scßüùú) ﬂ B%ﬀ& \ùKß/
0yûAﬀ& |kSDﬃ{ü.9;ﬂùKßýK<;"új	iù>) % rﬂ ﬀ&ﬀcüGù1ﬀ12ﬃr \ùﬃ:7( ﬃ 
Þ
xEü¬y) QP
 þüþýﬂﬀ üþýcýﬂ;ßü.o#ﬃﬃ{üß"ú. @üGùLﬀ&(ﬃH	lû- rý&ﬃ iúﬂ m rßßýÌý? iú&ú!ùKý Nýﬂ;ßü.o#ﬃ@üGù
7 ﬃD \ùﬃ? % þüþýﬂﬀPüþý54Íúﬂ rß"úﬃu< ú!û)ﬂ9ùúÌüﬁﬀ&yýS ;ý&ú-ﬀ6 \ùﬃ>xEüþü¬y>ýS KùKßûﬂ3ùKüT- iúÌü3ù?<B"úR	ù
úﬂ rýÍýBüþý'< rýﬃ73ù:ý!üGù5Pj rýÌýÌü3ùﬀ&ù3ú' Ìüﬁ <ýüGùN'ﬀ12ﬃw \ùﬃm3ùgß3ùúÌüGù2 iúÌü3ùKýjüGù;7( ﬃ/
7 ﬃNû rý& :û{ü3û&54ß-;úÌü3ù=I!û- ﬃ±ú!û \ù=&ﬀ12ﬃ<Bß- Ký8ú!û²ß\ýÌúLD! ﬁ iúÌüGù
ú!ûC \ù9ùrúﬂ iúÌü3ùKý) \ùﬃ8ﬃ"úﬂﬀcüGùKüGùjú!ûý!ßûﬃþüGùGnúﬂ rýxýD iúOﬂ{ùaúÌüﬁﬀ&/åD-	!9ú!ûß\ý&ú)
ßûßﬂÍüGù<7 ﬃ \ù{ùrúﬂ iúÌü3ùKý3 iúKﬂ{ù²úÌüﬁﬀ1üþý)ýÌýú!û \ùNú!ûß\ý&úKßûß%xüGù1ú!ûAýÌúÌüþß"úÌü3ùKýK3ù
"ﬂ ﬀ& rýt<Bß- Kýú!û7 ﬃA \ù{ùrúﬂ iúÌü3ùKý)ﬃ{üß"ú. 6ﬁ iúú&ﬃ iúﬂ 1 rßßýÌýý-/
V).
ç XDa$XDh%h%`ih:+`ính%X)a$XOêBë¬Æ3` pabYKabX)WWë5Zo
Ł ﬃßﬁ ﬂ iúÌü.&ﬂ ﬀ 54ýÌýý, \ùN ÌüÀú!ûﬀ rýC \ù>54ý!ýÌü3ùMﬀ& 9üGù1üGù;úÌý33ùú6;úQP
;úÌý-ﬂ iú!ûú!û \ù& rýi ýùKß"Bﬂ iúÌü3ù{ýú!û iúﬀ12ﬃ{ü¬ Bú!û)ý&úﬂ iú)B !üﬁ <ý/û;üGùKß)ú!û
üþýù·ß3ùKßKú3ﬂ ﬀ ý&úﬂ iúG=	#-	Jß3ùúH5ú!ûý%<B54ﬂýÌýÌü3ùKýD ﬃßﬁ ﬂ iúÌü.&:P
ﬂ ﬀ ß- \ù1<B"! ﬁ iúﬃaüGù& \ù 1ﬃw>üGù1 % H/>Kßﬁ ﬂ iúÌü.3ﬁ \ù ýüGùKßﬁﬃO*{ù{ß"úÌü3ù H
z-	
\üþß,ﬂﬂ ﬀ&ﬀcüGù2 \ùﬃ6ﬃ# iúﬂ ?	-	ﬁ \ù ý/ø&ù?*9ùKß"úÌü3ù Bﬁ \ù ý\ z ﬃ ﬀ  }ßﬁﬀ  ã	ﬀ  ããﬀ  2z¢ﬀ ú!û
ﬀ& {üGù?<B"úR	ù:üGùKúÌý, \ùﬃ@;úKúÌýüþý,54ýÌýﬃmKýÌüGù6H{ùKß"úÌü3ùKý-/IøeùM\üþßLﬂ ﬀLﬀüGù
ﬁ \ù ýF } ﬃ ﬀ  ßﬁﬀ ú!û8ﬀL {üGùE<B"úR	ùmüGùKúÌý \ùﬃ;ú;úÌýIüþý154ý!ýﬃ=KýÌüGù>ﬁ iúÌü3ù{ý/
3 iúﬂ ?	-	ﬁ \ù ýØ {¹ﬀ  zI}Yﬀ  3ﬃßﬁ ﬂ iúÌü.1x¸{ýﬂ . LH{ùKß"úÌü3ù ¬ywﬁ \ù ýOﬃý!ü3ùﬃ?t545P
ß-;úÌü3ùlKýÌüGùjú!û3ﬃ# iúﬂ ?	-	;% iúÌü3ù ﬀ&(ﬃH/

 ﬂ 3ﬃßﬁ % iúÌü.Mﬁ \ù ý8 >ﬃýÌü3ùﬃzúq54ýÌýﬃßﬁ ﬂ iúÌü.@ﬂ ﬀýcú!û iú8 
üGùúùﬃﬃúq<BE54ß-;úﬃ rý6# ﬂ 3ﬂ ﬀcý/»
4 ﬀ1ýaüGù{ßﬁﬃMú!û>* ﬀcü. C# ﬂ 
H{ùKß"úÌü3ù ;ﬁ \ù ý< rýﬃ3ùE`üþýF ß ﬃ ﬀ  ß:ﬀ  ã  ﬀ Íú!ûOH ﬀü. 15ß3ùKß-ùú\üþßKﬂ ﬀLﬀüGù
ﬁ \ù ý3<# rýﬃ>3ùu  {  ﬀ  zz ﬃ ﬀ  zzI}	ﬀ  \ùﬃlﬃ iúﬂ ?	#-	Jﬁ \ù ý+ý%KßûE rýø¦ﬃk ﬀ ?uw    ﬀ 
 \ùﬃLûKüþýﬂ D }  ﬀ /
Łﬂ!Íü!	# % ﬃßﬁ ﬂ iúÌü.Dﬁ \ù ý>üþýw\ü.ù1<( Ł)ﬁﬀL rýÌü \ùﬃ@Krú&úþü<c ß 
ûß"úÌü3ù ß / }ﬁﬀ  \ùﬃ1 +ßß"úÌü3ùB BÌý
ﬃý!ßÌü<{üGù+üGùﬃ9ü.Íüﬃ 2# ﬂ H{ùKß"úÌü3ù  \ùﬃ1ﬃ iúﬂ ?	I	
ﬁ \ù ý)	t rý"ﬃ{üÀúﬃu<( 8ûT! ﬀL \ùKýÍü0 z|{ ﬃ ﬀ /
Ł³ßﬀ&{üO*) & ﬂ rﬃßﬁ ﬂ iúÌü.ﬁ \ù Búﬂ \ùKý*ﬂﬀcýO Gﬃßﬁ ﬂ iúÌü.jýÌßCﬂﬂ ﬀ
üGùúL \ùl2Kü. ùúD % b<kSß"ú)ﬂﬂ ﬀ *D 1\ü.ùNúﬂ ﬂ"úK ÌßﬀûKüÀúß"úﬂ/"0lûC ﬃ \ù3úﬂ ý
nú!ûKüþýO  rßû·úL ﬂ $ﬂ ﬀ&ﬀcüGù 
Þ
z
/Kßﬁ ﬂ iúÌü.Aﬂ ﬀLﬀüGùCﬁ \ù ý"54ýÌýt ÌüÀú!ûﬀý" iú" jûKü3û! <{ý&ú% rß"úÌü3ùB/
{
/O0lûUßﬀ1{ü>üþýwýﬂ;3ù{ýÌü<ß3ùKüTüGùLú!û" % þüþýﬂﬀ ú!û iúüþýüﬁﬀ&þüþßüÀúüGùjú!ûlûKü3û2P
!ﬃýÌßÌü{úÌü3ù8ú!ûC ÌüÀú!ûﬀ8/
}
/O0lû8ýﬂÀúÌý&K ﬂ )*{ù{ß"úÌü3ù "% ﬀý& uﬃ"úﬂﬀüGù{üþý&úÌüþßt ﬃýÌýLKÍßýÌý
ﬀL {üGùG \ùﬃNýÌßûﬃ#þüGù/
0yû3ﬃ9üþýﬂ ﬃ \ù3úﬂ ýD`ú!û{üþýO  rßﬀûbú1# ﬂ bﬂﬂ ﬀ&ﬀcüGù' ﬂ
Þ
z
/Kßﬁ ﬂ iúÌü.6ﬂ ﬀ&ﬀcüGù6ﬁ \ù ýIû -aùrúA rßûKü!ﬃÉú!û&Bﬁ ÌüÀúj MUüﬁﬀ1Bﬂ iúÌü.
ﬁ \ù ýlüGùuﬀ1\ý&ú"ﬂﬂ ﬀ&ﬀcüGùBßﬀLﬀ{ùKüÀúÌüý/
{
/O
 ﬂ rB*ﬂﬀ& \ùKßpüþý)þüﬁ \ù3úK3ù·ú!ûLßﬀ1{ü64sýlýﬂKßßýÌýD iú)ß3ù{üTüGù&B&úﬂ9ùKüÀúÌüý
*"!scßüùú)# ﬂ b54ß-;úÌü3ùB/
wﬂ;3ùù3úÌý
;ﬃßﬁ ﬂ iúÌü.Dﬂ ﬀLﬀüGù\
z
ﬃ
ﬀ

ã	ﬁﬀ

zI}2z¹ﬀ
ßﬁ rüﬁﬀ³ú!û iúú!ûyûKü3û!B <{ý&ú% rß"úÌü3ù
ﬃß- rýﬂýLﬂﬂ ﬀ ﬃ!#ﬀ1ùúcúÌüﬁﬀ1l \ùﬃzüGùKßﬂ- rýýLﬂþüﬁ <{üþüÀúR p \ùﬃ=B&úﬂ <{üþüÀúj /å)I	i!-
ﬃßﬁ ﬂ iúÌü.uﬁ \ù ý1 ·ùrú1 rý'	yüﬃ. mKýﬂﬃq rýúﬂ ﬃ9üÀúÌü3ù ¶üﬁﬀ1Bﬂ iúÌü.?ﬁ \ù ýIýﬂ{ßûq rý
~&ú% \ù& \ùﬃ?ïD/û iú!>ú!ût- rý3ù1*ú!û{üþýú!ûOﬁ rßﬂGBBﬁ ÌüÀúj 'Bﬃßﬁ ﬂ iúÌü.Kﬁ \ù ý
üGùÉú!ûbýﬂ2ùúÌüﬁ "ﬃﬀL rüGùÉüþý& °ýÌü3ù{ü.o9ß- \ù3úaû(ﬂﬃaú°ú!û8 rßßKúﬂ \ùKßl)# ﬂ "ﬃßﬁ ﬂ iúÌü.
% ﬀ&ﬀüGù/
z|ß ﬃ
Ł¶ú&- rýÌúL &ú1ú!û6ﬂ- rý3ùmú!û iú1ﬃßﬁ ﬂ iúÌü.lﬁ \ù ý ﬂ6ýÌý&Bﬁ jú!û \ùmüﬁﬀ1Bﬂ |P
úÌü.Cﬁ \ù ýlüþýyú!û,ﬃ{ü.s1ß-ÀúR 6-ßﬀ1{üþüGùGﬃßﬁ ﬂ iúÌü.'ﬂ ﬀcýUüGù3úL!scßüù3úß(ﬃ/
éûù
ßﬀ19üþüGùaúbý2ù3úÌüﬁ ß2ﬃ5ý9û{üþý&úÌüþß- iúﬃNﬃ iúﬂ |PRﬃ;ùﬃùKßG \ù . ;ýÌüþý, \ùﬃoúﬂ \ùKýﬂﬂﬀL iúÌü3ùKý
 EKüﬃ@ú7!ùúL54KßýÌýÌü.@ﬀ&-ﬀ1S  Íß- iúÌü3ù \ùﬃﬃ iúﬂ }ß( ÍüGù/Ł)Àú!û3ûýﬀ1
 rýBß"úÌý"ﬃ iúﬂ |PRﬃBùﬃùKßL \ù . ;ýÌüþýG - rýÌüG<Bß- KýLUú!û·ûKü3ûN!O !üÀú!ûﬀäﬃ5P
ýÌßÌü{úÌü3ù z¹ﬁﬀ  zM	ﬀ   ﬃ ﬀ d Kúﬀ& iúÌüþß ﬂ þüT- iúÌü3ùqt 8ﬃßﬁ % iúÌü.Lﬂﬂ ﬀ üGù.ýGﬀ& \ù >
ú!ûbýﬂ ﬀ&6<-ﬀcý1 rý& ;úﬀL iúÌüþßu ﬂ þüT- iúÌü3ùK °ýùúÌüﬁ "ﬂ ﬀ8/=åDﬃ A4sý& ﬂ |P
H{ùKß"úÌü3ù ﬂﬂ ﬀ&ﬀcüGùA  rßûr ã}ﬀ  ãßﬁﬀ  -	yýD ' ﬂ $H{ùKß"úÌü3ù ﬂ ﬀ úG<B3 \ù{ù:P
úﬂ iúﬃ²ú&54þüþßüÀú. ²ß3ùúﬂ \ù(ﬁ ÌüÀúR u \ùﬃuÍßýÌýOﬀ& {üGù/
0yû,Ký3nýÌüGù5Pj rýÌýÌü3ùﬀ1ùúO Ìüﬁ <ýO*)ýS KùKßﬀû3ùKüT- iúÌü3ùNüGù6" % $ﬂ ﬀLﬀüGù
ﬀ12ﬃüþýAﬃÌü.ﬃ7ﬂﬀ üﬃ- rýBú!û iúG B- LüGù@# ﬂ ﬃ# iúﬂ ?	-	+ \ùﬃ7\üþßLﬂﬂ ﬀ&ﬀcüGù?ﬁ \ù2P
 ý/l \ù 6`ú!û3ﬂ ﬀLﬀüGù \ùﬃ²ßﬀ&{üﬁ iúÌü3ù·úßû9ùKü2ýOﬃ!BﬃNüGùaú!ûß3ù3ú54;ú)
 ﬂ rﬃßﬁ ﬂ iúÌü.ﬁ \ù ýK ﬂ' þüþß- <LúLO# ﬂ ﬂ ﬀ&ﬀcüGù1ﬀ12ﬃH/t0yûAﬀ& |P
kS)ﬃ{ü.9BùKß'<B"úR	ùEDﬀ&(ﬃb \ùﬃEﬃßﬁ ﬂ iúÌü.1ﬀ12ﬃþýlüþýyú!û iúKD ﬂ rﬂ ﬀLﬀüGù
ﬀ12ﬃ#-;üﬃýiﬃ{üß"úUß3ùúB	lûKüþßﬀû& Ìüﬁ <ýt ýÌüGù5Pj rý!ýÌü3ùﬀ1ùú" \ùﬃL	lûKüþßû? Kﬀ;úﬂ |P
<G \ùﬃ>	lûKüþßûý&úﬂ iú-ﬀ&ù3úÌýA G54ß-Kúﬃ°üGù> ﬂ n \ùﬃ>	lû{üþßû> G54ß-;úﬃ:ýùúÌüﬁ . /
üÀú!û= Mﬃßﬁ ﬂ iúÌü.lﬁ \ù ¶ú!ûKüþýüþýú!û6ýB3ùKýÌü<9üþüÀúR qyú!ûbßﬀ&{ü/Éø&ù ﬃﬃ{üÀúÌü3ùBi
 ﬂ ﬂ ﬀLﬀüGù?ﬀ12ﬃüþýBüGù3úﬂ iúﬃm	yüÀú!ûm bß3ùùúÌü3ù ýù3úÌüﬁ ﬁ \ù d	lûKüþßﬀû
ﬀ& ýyüÀúO- ﬃ{ü. 8 rßßýÌýÌü<ú& Gﬁ ﬂO<B(ﬃ Lrﬂ ﬀLﬀ1Ìý/
V).
ç¨¿ +XOê;X
'
X)abX)h5hﬂ`hna$Y3a$X)WWë5Zo
ŁJﬃ iúﬂ |PR# ﬂ dﬂ ﬀÞß3ùKýÌüþý&úÌýKw cýÌüGùBú!û- ﬃ>ß3ùú-üGù8	lû{üþßûl- rßû>Bﬂ iúÌü3ùß- \ù
<B354ß-KúﬃNýÌüﬁﬀÀúﬂ \ù{ý. 63ù8 ú!û,-ﬀ&ù3úÌý)
 Gﬁ ,ﬃ iúﬂ ý"ú/93 iúﬂ |PR ﬂ dﬂﬂ ﬀP
ﬀüGù3	 rýÌü\üGù . LﬃýÌß!ü<;ﬃF
ß

ﬀ
üGùú!ûß3ùú54Íút$ﬂﬂ ﬀ&ﬀcüGùCûÍøSBJxRûKüGùyø&ùKý&ú%Kß"úÌü3ù
ý&ú- ﬀ8lÀúÌüC3 iúﬂ pý&ú- ﬀLyßﬀ&;úÌý-ýﬂKßﬀûG rý-ú!û"ï3ù{ùß"úÌü3ù&l rßﬀûKüGù 
ßﬁﬀ
/wû<9ý2ù3ú
	¶
ßßﬁﬀ

ßãﬀ

z
ﬃﬃ
ﬀ
ﬃýÌßÌü<BýIúßﬀû{ùKüýcú!û²üﬁﬀ1-ﬀ1ùúﬂ iúÌü3ù=Kﬃ iúﬂ |PR ﬂ D% ﬀý
3ùq²øSDæx¸EÀúÌüaø&ùKý&úﬂKß"úÌü3ù}ý&ú- ﬀ8wlÀúÌüE3 iúﬂ oý&úﬂ- ﬀLyLßﬀ1;ú!ý/±n4 ﬀ&ýA
ﬃ iúﬂ |PR % ,ﬁ \ù ý²üGù{ßﬁﬃMïF#
z
ﬃ
{ﬀ
G3 iúﬂ  % 'ï 
ßßﬁﬀ
K#ï  ﬃ
ﬀ
Kï" ~&ú% \ùB
~&ú% \ù

ﬃ

ﬃ
ﬀ
#å)~x ålü3ûurﬂﬂﬀL \ùKß3~&ú% \ùy"

ﬃ
ﬀ

:	ﬀ
# \ùﬃ8ßÈiûfE~
z-ﬀ

z|ßﬀ
/

 ﬂ Bﬂ iúÌü3ùKýt3ù1ú!ûK-ﬀ&ù3úÌýbﬃ# iúﬂ Býﬂ"úÌý ﬂýﬂ;ßü.o#ﬃ?{ýÌüGùLý ;ùKßﬀû3ù{ýi# ﬂ 
2{ýLýﬂ{ßûN rýBú!ûIHJLKNMPONOl(7å)~ \ùﬃ@rú!ûA~Ìúﬂ \ùNﬃ9üﬁ ß"úÌýn \ùﬃmKý!üGù6 ﬂ iP
ﬂ iúÌý'3ù:ßﬀ&B\ýÌüÀú1ﬃ iúﬂ býÌúﬂKß"úﬂýBýﬂKßﬀû@ rýLú!û1~&úﬂ \ù

ﬃ8 %  :üGùúÌüGùKýÌüþß1H{ùKß"úÌü3ù{ý/1ø&ù
ýﬀ&1ﬃ iúﬂ |PR ﬂ ﬁ \ù ýn//w~&ú% \ù

ﬃE \ùﬃNåDw~id ﬂ iBﬂ iúÌü3ùKý &ﬂ-;üﬃﬃ
3ù. =*&ﬁ &ﬃ iúﬂ }ý&úﬂKß"úﬂýýﬂKßﬀû rýﬃùKýl ﬂ  ;ý/ø&ù=rú!ûﬃ iúﬂ |PR ﬂ Dﬁ \ù ý-
z|ß(z
//
#ï$ ﬂ wBﬂ iúÌü3ù{ýLß- \ùN þýﬂu<BGB%ﬀ1ﬃ>3ù°üﬁ A \ùﬃN{ýQPRﬃ!oùﬃMﬃ iúﬂ 
ý&úﬂ{ß"úﬂý/ûﬀ&Kﬃ iúﬂ |PR ﬂ rﬁ \ù ý£ùrúﬂ <. 6å)~i-;üﬃ,ﬃ9üß"úÌü.ý)ú!û iúlýBßü¬ aú!û
ﬃ iúﬂ Gﬃ9üþý&úÌü<;úÌü3ùu \ùﬃ8ÍßýÌý"ﬀL {üGù/
0yûK ﬃ \ùúﬂ Crﬃ iúﬂ |PR ﬂ ﬂ ﬀLﬀüGùüþý"ﬃ{üﬂß"ú)ß3ù3úb % þüþýﬂﬀÊüGù8 jý!üﬁﬀ1
ýÌüGù5P7ú!û- ﬃﬃEﬂ ﬀLﬀüGùﬀ12ﬃH/iû;üGù{ß+ú!ûüþýD ýÌüGù+ú!û- ﬃlnß3ùúH£ú!ûC ﬂLù
ýS KùKßû3ùKüT- iúÌü3ù?Bﬂ iúÌü3ùKý" \ùﬃ1ú!û*+ù'B\ýÌýÌü<{üþüÀúj &bﬂ rßpß3ùﬃ9üÀúÌü3ùKýtﬃ- ﬃÍßﬂ#/n0yû
ﬀ& |kSCﬃ9üþýﬂ ﬃ \ù3úﬂ ?tﬃ iúﬂ |PR % iﬂ ﬀ&ﬀcüGùbüþýBú!ûLþüﬁﬀcüÀúﬃm% \ù&" ÌüÀú!ûﬀýBú!û iú
ß- \ùl<;C54ﬂýÌýﬃ/"ŁDÀú!û3ûBB!scßüùúDﬃ# iúﬂ |PR ﬂ 
 ÌüÀú!ûﬀcýû -A<Bùuﬃ-ﬀ13ùKýÌúﬂ iúﬃu*
	yüﬃAﬂ \ù'n þüþß- iúÌü3ùKýH ãﬀ BﬀL \ù 6!scßüùú3 ﬂ 
 ÌüÀú!ûﬀcýlüGù.Gﬀ'ÀúÌüú!ûﬂ- ﬃ{ý
ß3ù3úw54ß-;úÌüGù8ﬃ{ü.9Bù3úBüGùKý&úﬂKß"úÌü3ùoýÌú- ﬀý/&ûﬀ&Gﬀ'ÀúÌüÀú!û- ﬃﬃ@ ÌüÀú!ûﬀý+ß- \ù@<B
54ýÌýﬃu< ?54Íúùﬃ{üGùIú!ûCﬃ iúﬂ |PR ﬂ rﬂ ﬀLﬀüGùﬀ12ﬃ£ú& I	®ùýÌúﬃuﬃ iúﬂ |PR % 
ß3ùKý&ú%Kß"úÌý rýüGù1ßÈiûsEn/Łﬀ1ﬂ"ùﬂ ;  rßﬀûcüþýúLüGùúﬂ iúKﬃ iúﬂ |PR ﬂ ;ﬂ ﬀLﬀüGù
	yüÀú!û·úﬂ rýﬂPR % ﬂﬂ ﬀ&ﬀcüGù rýyüGù²ý!ﬂ bB\ýﬃ654;úùKýÌü3ùKýyú1å)~Ù
{ßﬁﬀ

zMﬀ

ß{ﬀ
/
éûùqKýﬃ7	yüÀú!ûKújý!üGù5Pj rýÌýÌü3ùﬀ&ù3újúj 2Býw'# ﬂ ﬂ ﬀLﬀüGùEﬀ12ﬃüþýS 
ýÌüﬁﬀcüﬁ ú:ú!ûNùý&úﬃﬃ iúﬂ |PR ﬂ Kﬀ12ﬃH/p0yû8ﬃ9ü.9;ù{ß²üþýcú!û iúL&ﬀ&(ﬃO -	yýaýS Kù2P
ßû3ùKüT- iúÌü3ù6<B"úR	ù8ﬀÀúÌülú!û- ﬃ9ýt`ß3ùú$ \ùﬃ·ß- \ùaú!û*K54ýÌý" ÌüÀú!ûﬀcýú!û iú
ß- \ù{ùrú,<B54ýÌýﬃ@{ýÌüGù·ú!ûùýÌúﬃMﬃ iúﬂ |PR ﬂ iﬀ12ﬃH/E \ù E*- iúﬂý,iﬃ iúﬂ |PR % 
ﬁ \ù ý-`ýﬂKßﬀûM rý, \ù{ùrúﬂ iúÌü3ùKý,*3ﬃ iúﬂ ﬃ{üþý&ú!ü<;úÌü3ùM \ùﬃ> ﬂ 
Bﬂ iúÌü3ù{ý33ùoßﬀ1B\ýÌüÀú
ﬃ iúﬂ 1ý&úﬂKß"úﬂýlßﬃl<BC ﬃﬃﬃNúD ﬂ rﬂ ﬀLﬀüGù1ﬀ&(ﬃH/"0rßû9ùKü2ýlú!û iúpû -
<Bù?ﬃ!Bﬃu*)ßﬀ19üþüGùﬃ iúﬂ |PR ﬂ r(9ý)ßﬃ8<B3 þüﬃbúcýﬀ1+üGùKýÌúﬂ \ùKßý"r
 ﬂ þüT- <A*QPR2²ý&úﬂ iú-ﬀ1ùú/
z|ß{
ö ÷øŁùúûü 

+ﬁQ öR'  ST)+ﬁQ S
VKV
ç
V 
g1WWäX)a$c
0yûL<-ﬀ ú!û iú'	iaû 6 ﬃﬃﬂýÌýﬃgüGù:ú!ûKüþýBú!ûýÌüþýjüþýLú!û&ﬃ{ü.scß-ÀúR @"ﬃ!9üGùl# ﬂ 
% ﬀýO rýpßﬀ1# ﬃbú2Kü. ùúýùúÌüﬁ dﬂ ﬀcý"ﬃ+ú1ú!ûBßﬀ154KüÀúR 8
- rýﬂ3ù2P
üGùnúý&úÌüGùw \ùﬃmﬃ<\üGù²üGù:ú!ûß3ù3ú54;úGtﬀ'ÀúÌücß3ùKß-ùúú!û- ﬃ{ýAUß3ù3úﬂH/ @
û -Aﬂýù3úﬃE \ùﬃNüGùý&úÌü iúﬃ@ & ﬂ bﬂ ﬀ&ﬀcüGùGﬀ12ﬃú!û iúß3ùKýÌüþý&úÌý)n ý&úﬂ \ùﬃ ﬃ
ýùúÌüﬁ ùrúﬂ iúÌü3ùu54Íúùﬃﬃ8	yüÀú!û·ú!û3ﬂ ﬀL rý
Þ
z
/O0lû3 ﬂ þüT- <BýùKß,ný&úﬂ iú-ﬀ1ùúÌý"% ﬀ& jüþýOKýﬂﬃ·úüGùﬃ{üþß- iú+ú!û iúO IýùKß
-ý&úﬂ iú-ﬀ&ù3úÌýlß- \ù8<BK54ß-KúﬃMüGù6# ﬂ H/
{
/O0lûO % þüT- <KQPR2·ý&úﬂ iú-ﬀ1ùúﬂ ﬀ& üþýiKýﬂﬃúüGùﬃ{üþß- iúlú!û iú>ú!ûyüÀúﬂ iúÌü3ùKýt
 1QPR2NýÌúﬂ iú-ﬀ1ùúyß- \ù8<BK54ß-KúﬃMüGù6# ﬂ H/
}
/O0lûIýÌüGù5Pj rýÌý!ü3ùﬀ1ùúúR BGﬂ ﬀL 1üþýAKýﬃ°úbüGùﬃ9üþß- iúú!û iú+ú!û1 Ìüﬁ <ý,i 8\ü.ù
új 2Bu ﬂu rýÌýÌü3ùﬃ iúLﬀ1\ýÌú13ùKßu \ùﬃmú!û iúL rýÌýÌü3ùﬀ&ù3ú& \ùﬃ=! ﬁ iúÌü3ùBﬂ iúÌü3ùKýL3ù
ú!û\ý3 Ìüﬁ <ýyß- \ùu<B,Kýﬃ8 rýyý ;ùKßﬀû3ùKüT- iúÌü3ùuBﬂ iúÌü3ùKýO<B"új	iùu ﬂ ú!ûﬂ- ﬃ{ý/
@1û &-ﬃ}ú!û iúLüú!ûLﬁ rß-ﬀ1ùúCú!û&ﬂ ﬀ& rýý% iúÌüþýSoýA Nýﬂﬀ& ýﬂ"úAý&úÌüþß"úÌü3ù{ý
54ß-;úÌü3ù=K >ﬂ ﬀ  rßßﬃ{üGù°úoú!û6 ﬂ )ý-ﬀL \ù3úÌüþßýcüþý12{ü. ùúú@54ß-;úÌü3ù=
ú!û6ﬂﬂ ﬀ  rßßﬃ9üGù°ú°ú!ûbýÌúﬂ \ùﬃ ﬃ@ýﬂ2ùúÌüﬁ )ý-ﬀL \ù3úÌüþßý-/
v
1ﬀ&(ﬃt I	yýL# ﬂ 
% ﬀýúA<B"ﬃ!Bﬃ6KýÌüGù,ﬂ- rý3ùKüGùÍúý&úÌüGù \ùﬃﬃ<\üGùüGùú!ûyß3ùú54Íút$ ý!üGù
ú!û- ﬃuß3ùúH "úyüÀú"-;üﬃý"ﬃ{üﬂß"úyýBßü.o9ß- iúÌü3ù6r ﬂ $54ß-;úÌü3ùl \ùﬃbýS KùKßûﬂ3ùKüT- |P
úÌü3ùB/
@Nû uB*ﬂﬀ&ﬃ7 °ýﬂÌüý1Dﬂ ﬀLﬀüGùE54BÌüﬁﬀ&ù3úÌýGﬃýÌü3ùﬃmú:üGùý&úÌü iúMú!û
54ýÌýÌü.ùýÌýt \ùﬃL!s1ßüùKß! L$ % ;ﬂ ﬀ&ﬀcüGù,ﬀ12ﬃ; \ùﬃcú rýÌýý!ý>ú!ûDﬀ&ÌüÀúÌý
z|ß}
 ﬂ Bﬂﬂ ﬀ ﬃ!ﬀ1ùútﬀ1"ú!û2ﬃ /w0yûý)54BÌüﬁﬀ1ùúÌýüGù.ﬃ²ßﬀ'<{üGù iúÌüﬁ 
 \ùﬃgù2ﬀ&Ìüþß- 
<-ﬀcý \ùﬃmKýﬃN %  ;ýA \ùﬃ@ﬃ ;ù ﬀcüþß- . Pj Íß- iúﬃqﬃ iúﬂ ²ýÌúﬂKß"úﬂý-/@
û -,ýùúﬃ8B*ﬂﬀ& \ù{ßKﬀ&- rýﬂ-ﬀ&ù3úÌý*Uú!û,54ß-;úÌü3ùu`ú!ûýﬂ,54BÌüﬁﬀ&ù3úﬂ # ﬂ 
% ﬀýG3ù=@ú }{ ÍßýÌý!ý1D :ý!û ﬃPjﬀ&-ﬀ1S }ýS ﬀLﬀ1"úÌüþß6ﬀÀúÌüﬂxßýÌýﬂýS ;ý&ú-ﬀ6/

 ﬂ ýBﬃ9ý"	ýùúﬃ>ﬁ iúÌü.Iúaú!û'54ß-;úÌü3ù@n!scßüùúý2ù3úÌüﬁ d% ﬀý
3ù8 Iý!üGù,ÍßýÌý-/
@û üﬃùúÌü.oﬃ&þüﬁﬀcüÀúﬂ iúÌü3ùKý3ùú!û"54ýÌý!ü.ùýÌýwB ﬂ #ﬂ ﬀLﬀüGù3ﬀ12ﬃH/
ø&ù ÌúÌüþß-ﬁ O?ﬀ12ﬃ)ß- \ù9ùrú54ý!ýL % D ÌüÀú!ûﬀý·üGù=	ûKüþßûzú!û> rß"úÌü3ùKý?+ú!û
ßﬀ1#;úﬂ iúÌü3ùL ﬂlù3ùﬃ"úﬂﬀüGùKüþýÌúÌüþß- . G :9Bß"úﬃ?< Iú!û)úÌüﬁﬀüGù,Rú!û"54ß-;úÌü3ùRú!ûO# ﬂ 
ú!û- ﬃ9ý/0@Bû Cﬃ9üþýÌß-KýÌýﬃNüþýÌýﬂý)üGù.ﬃoüGù·ú!ûüﬁﬀ&-ﬀ1ùúﬂ iúÌü3ù6d"# ﬂ bﬂﬂ ﬀP
ﬀüGùAﬀ12ﬃ#3ù&ﬃ{üþýÌúÌü<;úﬃ?ﬀ1-ﬀ&S Ißﬀ1;úýS ;ý&ú-ﬀý \ùﬃL	ipû -üﬃù3úÌü.oﬃ?B&úﬂ9ùKüÀúÌüý
*)ú!ûBüGù3úﬂ iúÌü3ù>
)ﬀ12ﬃ	lüÀú!û8ﬁ iúﬃl	iﬂ·ú!û iúD-;üﬃýyßﬀ&-ﬀ1ùúﬂ S bý&úùrú!ûKý
 \ùﬃu ﬃﬃ{üÀúÌü3ù $H{ùKß"úÌü3ù þüÀúj /
VKV
ç
 U
ë%ZH1ë%ZK[
)_)_%Uv3%*) yJ{&}A8	,.4WVD,T10,.
ø&ùA- rßﬀûGdﬂﬂ ﬀ&ﬀcüGùO54BÌüﬁﬀ1ùúÌý	i*{ùﬃBú!û iú-ú!ûtﬀ1\ý&úd!scßüùún ﬂ  ÌüÀú!ûﬀ
	O;ù-	ßﬃ&<B" \ùú. L54ýÌýﬂﬃ&KýÌüGùCwﬂﬂ ﬀ&ﬀcüGù3ﬀ12ﬃH/rŁDÀú!û3ûú!ûO# ﬂ 
% ﬀýIüGù.Ný9û{üþý&úÌüþß- iúﬃzß3ùúO \ùﬃzýS ;ù{ßû3ù{üT- iúÌü3ù= iú&ú!ù{ýú!û!  Nùrú&ﬀ'{ßû
ﬀ1ﬂUßﬀ1þüþß- iúﬃcú!û \ù1!scßüùú>ýﬂ2ùúÌüﬁ ﬂ ﬀý-( \ùﬃ& OýÌýßﬀ&þüþß- iúﬃcú!û \ùG!scßüùú
 ﬂ ﬂ ﬀcýn54ýÌýﬃ1Ký!üGù3ýÌýQP
ý&ú%Kß"úﬂﬃ1# ﬂ ﬂﬂ ﬀ&ﬀcüGùDﬀ&(ﬃþý//xú!û- ﬃ
þü<ﬂ !üý"IÍüﬃ{üGù1< Ìü) \ùﬃ6xß%býS KùKßûﬂ3ùKüT- iúÌü3ùB/
@"*{ùﬃú!û iúú!ûi*ﬂﬀcýrú!û ﬂ þüT- <O*QPR(cý&úﬂ iú-ﬀ1ùú
	yüÀú!û iú&ú!ù& ﬀ1ùúÌý
IÍüﬃn Uß3ùKßüþýiﬀ1- \ùKý254ýÌýÌüGùUß3ùú(xú!û
!ﬂ \ù2ﬁ ÌüÀúR 3 tﬂﬂ ﬀ6-	lüÀú!û;ú
 ﬃﬃ{üGù154Íú% ßﬀ154;üÀúj búcú!ûA ÌüÀú!ûﬀ6/¶ø&ù8)ﬂ ﬀLﬀüGù54BÌüﬁﬀ1ùúÌý# ﬁﬀ&\ý&úO!S 
 ﬂ þüT- <N*QPR( ý&úﬂ iú-ﬀ1ùú8Küﬃ ﬀ&ù3úÌý?*8!scßüùKß! /+0yû{üþýbüþý6<;ß- {ýoú!û
ù2ﬀ'<;K¶üÀúﬂ iúÌü3ùKýAt 6SPR(}ý&úﬂ iú-ﬀ1ùúAKýﬂ . Eﬃ2ýLùrúAýùú+ú!û&ﬀ&\ý&ú3!scßüùú
!brﬂ \ù2ﬁ ÌüÀúj ?*" % þüþýﬂﬀÊüGù8 1ﬂ ﬀ8/dŁDú!ûﬂ3 iú&ú!ùKý"*O rýÌý!ü3ùKüGùüÀúﬂ iúÌü3ù{ý
ú7 ﬂ ú!û- ﬃ{ý	E{ùﬃ@úq<BlKýHlüGùﬃ{ü.9BùúbýÌüÀúﬂ iúÌü3ùKý/Èø&ù 7ﬀ12ﬃ"	lüÀú!û;ú
Kü. ùú8 ﬂ , \ùﬃ±ýùúÌüﬁ +ý-ﬀ& \ùúÌüþßý3 7 ﬂ KSPR(éý&úﬂ iú-ﬀ&ù3úbßﬃóùrú?<B
 ﬂ ﬀ&"úÌüTﬃ²üGù·ú!û{üþý)ﬀ& \ù9ùi	yüÀú!û;úO!üþýLrﬃ- ﬃÍßﬂ#/
@*{ùﬃMú!û iúý!üGù5Pj rýÌýÌü3ùﬀ&ù3úpúj 2BýKIÍüﬃ aûKü3û2PR!n ﬂ rßûMú?54ﬂýÌýÌüGù1ý:P
9ûKüþýÌúÌüþß- iúﬃBýS KùKßﬀû3ùKüT- iúÌü3ù' iú&ú!ù{ýb< rýﬃA3ù,ﬃ iúﬂ |P3	#-	,	yüÀú!û,S ,þüÀú&ú¶ùrúﬂ iúÌü3ù -!û- ﬃ
z|ß:
ßﬀ1# ﬃNúKü. ùú+ýù3úÌüﬁ n !üÀú!ûﬀý/3û;üGù5Pj rýÌý!ü3ùﬀ1ùúpúR ;ýüﬁﬀ1þüþßüÀú. Nßﬀ'<{üGù
ﬀ;úﬂ )54;ßﬁKý!ü3ù \ùﬃ< ﬃ{ß- rý&úbýS KùKßû3ùKüT- iúÌü3ùú!û3ûﬃ9üGù S  rýÌýÌü3ùﬀ1ùú? \ùﬃp! P
 iúÌü3ù;% iúÌü3ùKý/
v
6ﬂ ﬀLﬀüGù754BÌüﬁﬀ&ù3úÌý6ﬃ-ﬀ13ùKý&ú% iúoú!û iúNüGùúﬂ iúÌüGùzý!üGù5P
 rýÌýÌü3ùﬀ1ùúúR Býi	yüÀú!ûú!ûyúj 2BýS ÍýÌú-ﬀ ú!ûD{ùﬃ. ;üGù,ﬁ \ù 3 I	yýUýÌüGù5Pj rýÌý!ü3ùﬀ1ùú
 Ìüﬁ <ý·ú<Bl-ﬀ'<Bﬃﬃﬃ±üGùpﬃ{üGù  ﬃ iúﬂ ý&úﬂKß"úﬂýaú7-;üﬃoýS KùKßûﬂ3ùKüT- iúÌü3ù iú8 \ù
!scßüùú)!ﬂ \ù2ﬁ ÌüÀúj /
@"<9ýSUú!û iúú!ût*ùﬂ þüÀúR 1£ýÌüGù5Pj rý!ýÌü3ùﬀ1ùúúj 2Býüþýùrú>ùßýÌýﬂ  '54KßKúw*
S >où5PR% rüGùﬃ@ ﬂ ﬂ ﬀcý/10r²ß3ù3úﬂú!ûG!i% \ù(ﬁ !üÀúR ýÌüGù5Pj rýÌý!ü3ùﬀ1ùú
 Ìüﬁ <ýGKýﬂ . gùﬃgúE<B&ﬃ{üþý&úÌüGù{ß"úßﬀ&;3ùù3úÌýLú!ûLﬃ# iúﬂ Ný&ú%Kß"úﬂý'3ù@	ûKüþßûgú!û! :ýS Kù2P
ßû3ùKüT3Bﬂ iúÌü3ùKý/n0lûKüþý¶üþýt<;ß- {ýú!û+ù(ﬀ'<Bwßﬀ1B3ùùúÌý 'ﬃ iúﬂ |P
ý&úﬂ{ß"úﬂ3Kýﬂ . 
ﬃ2ýlùrúDýﬂù3úlú!ûCﬀ1\ýÌúO!scßüùúD!r
ﬂ \ù2ﬁ ÌüÀúR llýS ;ù{ßû3ù{üT- iúÌü3ùMüGùl 1ﬂﬂ ﬀ6/
ø&ù8ﬀ1\ý&úUß- rýý-9ú!û+ýﬂ ﬀ&3*9ùKß"úÌü3ù þüÀúR ²ß- \ù8<;3<{úﬂ rüGùﬃlKý!üGùjýÌüGù5Pj rýÌýÌü3ùﬀ1ùúD{ù  cúR Bý
	yüÀú!û·ý"ú" \ùﬃ·ßﬀûßﬂ?Bﬂ iúÌü3ùKý/X@3ﬂ¶úú!ûKüþýUýS KùKßﬀû3ùKüT- iúÌü3ù·új 2B3 rý" lü< ﬃ{ß- rýÌúC	# þ/
ŁDﬃﬃ{üGù)< ﬃ{ß- rýÌúX	# \ýú3 )ýùúÌüﬁ Kùrúﬂ iúÌü3ùG rý
 "ﬃ!oùﬃúj 2Büþýß3ù{ýÌüﬃﬂ <. 'ﬀ1
ýÌüﬁﬀ&Lú!û \ù°üGù3ú% iúÌüGù²ýÌüGù5Pj rý!ýÌü3ùﬀ1ùú+úR Bý3	yüÀú!ûú!ûGùúÌüjúj 2BIýS ;ý&ú-ﬀ6/Bøeù> ﬃﬃ9üÀúÌü3ùB
 ÌüÀú!ûﬀcýAﬃýÌßÌü<Bﬃ}üGùgúﬂﬀcýC"<ﬂ ﬃ{ß- rý&úY	# \ý' ﬂﬀ&&- rýÌü. m;Ìúﬂ <L<B"új	iù7ﬃ{ü.9BQP
ùúùrúﬂ iúÌü3ùKýú!û \ùm ÌüÀú!ûﬀcýAﬃý!ßÌü<Bﬃ:üGù°úﬂﬀcýC¶ýÌüGù5Pj rý!ýÌü3ùﬀ1ùúúR ;ý-r<Bß- Kýcú!û
ý-ﬀL \ù3úÌüþßýKý!üGù5Pj rýÌýÌü3ùﬀ&ù3úpúj 2Bý3ﬀ& - 6 S lﬃBùﬃ{üGùL3ùNú!ûAﬃ"úﬂ rüþý3ú!û{ùﬃ. ;üGù
úR BýS ;ý&ú-ﬀ6/
0yû@ﬀ1\ý&ú²ýÌü3ù{ü.o9ß- \ù3úlþüﬁﬀüÀúﬂ iúÌü3ùéú!û iú8	iN{ùﬃ3ùú!û@54ýÌý!ü.ùýÌý88# ﬂ 
% ﬀ&ﬀüGùDﬀ&(ﬃÍüþýú!û iúnwﬀ12ﬃÍß- \ù{ùrúw54ýÌýn !üÀú!ûﬀýüGù'	ûKüþßûjú!û" rß"úÌü3ùKýwú!û
ßﬀ1#;úﬂ iúÌü3ùL ﬂlù3ùﬃ"úﬂﬀüGùKüþýÌúÌüþß- . G :9Bß"úﬃ?< Iú!û)úÌüﬁﬀüGù,Rú!û"54ß-;úÌü3ùRú!ûO# ﬂ 
ú!û- ﬃ9ý/qE \ù q!s1ßüù3ú&# ﬂ )ý- Ìßﬀû= ÌüÀú!ûﬀcýGKü·ú!ûKüþýGÍüGùﬃlúÌüﬁﬀüGù:PRﬃBùﬃù3ú
ù3ùﬃ"úﬂﬀüGù rß! ? \ùﬃbú!ûﬂ+ß- \ù9ùrúO<B354ýÌýﬃ8Ký!üGùG" % $ﬂ ﬀLﬀüGùﬀ12ﬃH/
)_)_%Uv3%wv yYZ#:s4®,.1
:l°
ø&ùu- rßﬀû>nKB%ﬀ& \ùKß,54BÌüﬁﬀ1ùúÌý;	i'*{ùﬃMú!û iúD) % rﬂ ﬀýD54ß-;úﬃ@ rý
H rý&ún rýr!s1ßüù3úýùúÌüﬁ ﬂ ﬀcý3ù ýÌüGùﬂxßýÌýﬂd \ùﬃ'ﬃþü.ﬃG(2ﬃjýBﬃ{ýr3ù
ú
}{
xßý!ýÌýib Lýû ﬃPjﬀ&-ﬀ1S jýS ﬀ&ﬀ1"ú!üþßOﬀÀúÌüÍßýÌý>ýS ÍýÌú-ﬀ6/
0yûýDB*ﬂﬀ& \ùKß
ﬀ1- rý%-ﬀ1ùúÌý?ﬃ-ﬀ13ù{ý&úﬂ iúú!û iú²ýÌüGù5Pj rý!ýÌü3ùﬀ1ùúbúR BýMx 8< ﬃ9ß- rý&ú<	# \ý%yaß- \ùp<BM \ù
!scßüùúný ;ùKßﬀû3ùKüT- iúÌü3ùﬀ&ßû \ùKüþý%ﬀ* ß Ìýﬂ5PRﬂ rüGùﬃúDﬀ&ﬃ{üﬁﬀGPRﬂ rüGùﬃ3 ﬂ 2% ﬀý
3ùbýﬂﬀL P
ýÌß- úLﬀ12ﬃﬂ iú5P
ýÌß- CﬀÀúÌüxßý!ý)ýS ;ý&ú-ﬀý-/
@û -ùrúi "ú)üGùý&úÌü iúﬃNú!ûK2ý&úÌü3ù?ûI	!scßüù3ú. býÌüGù5Pj rýÌýÌü3ùﬀ&ù3ú¶úR Bý3x 
< ﬃ9ß- rý&úC	# \ý%y>ß- \ù6<Büﬁﬀ1-ﬀ&ù3úﬃ6 rýt-	"PR!bþü<ﬂ  &yû ﬃ	 DÌüﬁﬀcüÀúÌü.ý¶úIýﬂB&ú
z|ßß
S @o£ù5PRﬂ rüGùﬃq ﬂ ﬂﬂ ﬀ&ﬀcüGù/Nø|úA	ﬃq<BLKýﬂ*>úEﬃ"úﬂﬀüGù&	lû"ú!ûBý!üGù5P
 rýÌýÌü3ùﬀ1ùúúj 2Býcû u \ù }ýÌü3ù{ü.o9ß- \ù3ú ﬃ \ùúﬂ ý&&ﬃ{üþýﬂ ﬃ \ù3úﬂ ý1üGùúﬂﬀýD!scßüùKß! 
ßﬀ1# ﬃ·ú&rú!ûyýS ;ù{ßû3ù{üT- iúÌü3ù8ÌüﬁﬀcüÀúÌü.ý//;xß%xý	lûù·ýﬂ;Ìúﬃ8 iú)ú!ûKüþý"!H/
@Nû NùrúG "úüGùý&úÌü iúﬃú!û6ý&úÌü3ùqpû-	 !scßüù3ú. = rßßýÌýcúM-ﬀ1rúbý!üGù5P
 rýÌýÌü3ùﬀ1ùú Ìüﬁ <ýMx 6< ﬃ{ß- rý&ú	# \ý%yaß- \ùp<Büﬁﬀ1-ﬀ&ù3úﬃ3ù 7ﬃ{üþý&úÌü<#;úﬃPjﬀ1-ﬀ&S 
ßﬀ1#;úyýS ;ý&ú-ﬀ8/0lûLý&ú% rü3û3ú*S	t ﬃM  rßﬀûNüþýlúcüﬁﬀ&-ﬀ1ùúO!S l rßßý!ýlú? 1ﬂ-ﬀ1rú
ýÌüGù5Pj rý!ýÌü3ùﬀ1ùú, Ìüﬁ <1 rýC ²ýÌüý,ßﬀ&ﬀ{ùKüþß- iúÌü3ù>Bﬂ iúÌü3ù{ý/jøú3	ﬃ@<BGKýHnú
ﬃýÌü3ù1!scßüù3út ÌüÀú!ûﬀcýn*w ;úﬀ& iúÌüþß)xß- ß- rßûKüGùC;-ﬀ1rú)ý!üGù5Pj rýÌýÌü3ùﬀ&ù3úw Ìüﬁ <ý
ú!û iúlúﬂ A ﬃ \ù3úﬂ '-ú!û,B&úR aú!û iúD ß- rßûﬃ> \ùﬃl rý!ýÌü3ùﬃNý!üGù5Pj rýÌýÌü3ùﬀ&ù3ú) !üﬁ <
	yü`ù!"<B+üGù þüﬃ iúﬃ/
)_)_%Uv3%P¯ [ ,\VD,T6*C_}|,T1D2·Þ,s2	;0CX@0CD6®C_´°
~ﬀ"ﬂﬂ ﬀ&ﬀcüGùA54BÌüﬁﬀ1ùúÌý	C ß3ùÍüGù{ßﬃuú!ûCﬀ1!üÀúÌýtr"ﬂ ﬀ ﬃ!P
ﬀ&ù3úﬀ1"ú!û2ﬃ 1< rýﬃ3ù1ú!ûOKü. ùKßKú!û) ﬂ  \ùﬃaý2ù3úÌüﬁ £ý-ﬀ& \ùúÌüþßý/nŁD
r54BÌüﬁﬀ1ùúﬂ ﬂ ﬀcýb	ﬃ!Bﬃ3úýÌúﬃ( \ùﬃﬃ<ﬃ rýýﬂ2ùúÌüﬁ % ﬀý
ú!ûùMﬁ iúBúﬂ \ùKýﬂﬁ iúﬃgüGùúu ﬂ ﬂ ﬀcý, rýCﬃ{üﬂß"úﬃN<( Mú!û&ﬂ ﬀ& rý-*, ﬂ úý&úQP
üGù1 \ùﬃu;ﬂﬂﬀL \ùKß3ﬀ1- rýﬂ-ﬀ1ùú/nNüGùOÌýt	,ﬃ9üþýÌß-ﬃ> \ùﬃbßﬂß"úﬃlﬃÌüGùú!û
ýùúÌüﬁ w9û rýﬂGﬃ!#ﬀ1ùú<;úLù8 ﬃﬃ{üÀúÌü3ù ÌýK	1ﬃ{üþý!ß-ﬃ7ﬃÌüGù# ﬂ 
úý&úÌüGùG \ùﬃB*ﬂﬀ& \ùKß)ﬀ1- rýﬂﬂ-ﬀ1ùú/diß- KýKú!ûyý9û{üþý&úÌüþß- iúÌü3ù?ú!ûD ﬂ £ß3ù3úﬂ
 \ùﬃ:ý ;ùKßﬀû3ùKüT- iúÌü3ùN iú&ú!ùKý-b	G<;þü!cú!û iúüÀú,	ﬃgû -&<BùoýÌü3ùKü.oß- \ù3ú. Nﬀ&ﬃ{ü.sGP
ß-Àú)úLﬃ!Mú!ûý,ﬂﬂ ﬀýO{ýÌüGù1 GýÌýSP
ý&úﬂKß"úﬂﬂﬃu ﬂ ﬂ ﬀLﬀüGùGﬀ&(ﬃH// 
ú!û- ﬃuþü<ﬂ S ?IÍüﬃ{üGùG< ÌüO \ùﬃ8xß%·ýS ;ù{ßû3ù{üT- iúÌü3ùB/
0yû)- iúýÌúOBrúù3úÌüﬁ *Uýﬂ<KúKﬂÌý¶üGùLt ﬂ % ﬀ&ﬀüGùCﬀ12ﬃ;ýﬂÀúÌý*ﬀ
ú!û1ﬂý&úÌüþß"úÌü3ùKýA3ù
Þ
xEü¬y3 % w rßßýÌýBú²ý!û ﬃ@ Ìüﬁ <ýr \ùﬃxEüþü¬y3 rßßýÌýBú6 !üﬁ <ýC*P
-	lüGùA54KßKúÌü3ù £úﬂﬀcüGù iúÌü3ùL$ , ﬂ þüT- <ß3ù{ý&úﬂKß"ú/ø&ù&ùﬂ Hxú!ûý)ﬂÌýß- \ù9ùrú
<Bbß- 3ûú&üÀú!ûL iú1ßﬀ1{ü·úÌüﬁﬀ&6& iú&ﬂ{ùúÌüﬁﬀ&?	yüÀú!û- rýﬂ3ù <²ß\ý&ú/å)I	i!)üGù=
% ﬀ&ﬀüGùE54BÌüﬁﬀ1ùúÌýi	iu{ùﬃmú!û iúú!ûýﬂu!ýG	iﬂuﬁ iúÌü.. - rý múm \üﬃ$/ø&ù
ﬂ rß"úÌüþßýﬂ<KúcýS KùKßﬀû3ùKüT- iúÌü3ùmtBﬂ iúÌü3ùKýC3ù}ý!û ﬂﬃM !üﬁ <ýBüþýKýﬂ . >Íß- þüTﬃ/²ø&ù
ﬂ rß"úÌüþß#54;ßKúÌü3ù{ýO ,Kýﬂ . LüÀú!ûyû \ùﬃﬃ·üGùaú!ûK<ÍßﬂaüGù	lûKüþßûaú!û!  3ﬂ rüþýﬂﬃ6tþý
ú!û! 8 3/ú)ú&  iú+úIú!û,ﬂ ﬀ ! rýO%{ù2P7úÌüﬁﬀ1KﬂÌý/
0rBû1	yüÀú!ûIú!û) \üﬃ \ùKßDBÌý-2 \ù& ﬂ- ,*n*&ú!ûüGùý&úÌü iúÌü3ù·üþýú!û"54Íúù{ýÌü3ù&
 rýÌýÌúÌü3ù 9ýBßü.o9ß- iúÌü3ùL \ùﬃ&ﬂ- rý3ùKüGùý Íý&ú-ﬀcý-úLýﬂB&ú
n ﬂ ﬂ ﬀLﬀüGù3ﬀ12ﬃH/
0yûO<þüþß)ýﬂ;ßü.oß- iúÌü3ù&$ Lýﬂ<ﬂﬂ ﬀJﬀKý&úýﬀ&û-	ýﬂù3ú>ú!û"Bﬂ iúÌü3ùKýi3ùcýû ﬃ
Ìü. iú1 Ìüﬁ <ýBú!û iúCÍßß-BüGù:üÀúÌýüﬁﬀ1-ﬀ&ù3úﬂ iúÌü3ùgýbú!û iúýﬂ<ﬂﬂ ﬀý+ß- \ùm<BIßﬀ1B\ýﬃ
z|ßã
3ùaú!ûK< rýÌüþýt`ú!ûüUýBßü.o9ß- iúÌü3ùKý"	yüÀú!û;ú;üﬁ iúÌüGùIú!ûKý&ú!üþß"úÌü3ùKý"3ù?"ﬀ&(ﬃH/
0rIû
	yüÀú!û1ú!ûDﬃ"úß"úÌü3ù6$ﬂÌý \ù? - 'H&ú!û>üGùý&úÌü iúÌü3ùNüþý¶ú!ûDﬃ!ﬀ1ùú$!scßüùú
 ÌüÀú!ûﬀcý*iﬂ{ù2P7úÌüﬁﬀ&tﬃ"úß"úÌü3ù?3ù{ý54ß-;úÌü3ùaýÌüÀúﬂ iúÌü3ùKýﬃÌüGù,üÀú!û¶ýùúÌüﬁ 
" % b54ß-;úÌü3ùB/
)_)_%Uv3%(' Û¹132,¦´_8	5]2	4*C31¶ß±4*2	; µm2	;0,¦8F·gCX@0,T6®
ŁDÀú!û3û	l ﬂuùú!û(Ký!üﬁ rý&úÌüþßlﬂ ﬃ{üGù:üÀúÌýaý&úùrú!ûKý	iuﬃ}ùrúL<;þü!Nú!û iúLLﬀ12ﬃ
IÍüﬃýú!û)<;ýÌúýﬁ;úÌü3ùcú' # ﬂ ;ﬂ ﬀLﬀüGùKﬂ<-ﬀý/
v
ﬀ12ﬃKß- \ù{ùrúi54ﬂýÌý
 ﬂ  ÌüÀú!ûﬀcýüGùC	lûKüþßﬀûú!ûi rß"úÌü3ùKýdKú!ûßﬀ1#;úﬂ iúÌü3ùA ﬂù3ùﬃ"úﬂﬀüGù{üþý&úÌüþß- . C :9;ß"úﬃ
<( cú!ûpúÌüﬁﬀcüGùAú!ûK54ß-;úÌü3ù8`ú!û3 ﬂ Rú!ûﬂ- ﬃ{ý/n~Uú!û{üþý"- rý3ùB	Kßﬀ&ﬀ&ùﬃ1ú!û iú
 \ù Kﬂ rß"úÌüþß- xüﬁﬀ&-ﬀ1ùúﬂ iúÌü3ù, ﬂ (ﬂ ﬀLﬀüGùtﬀ12ﬃrý!ûﬃC<BüGù3ú% iúﬃA	lüÀú!ûC 
*ﬂ ﬀ1!	)ú!û iú þýO-;üﬃý$ýÌýSP
ý&úﬂKß"úﬂﬂﬃ+ú!û- ﬃßﬂ- iúÌü3ùA \ùﬃ+ý ;ùKßﬀû3ùKüT- iúÌü3ùLß3ùKý&úﬂ{ß"úÌý/
@lû OKúþüGùﬃ&3ù)  rßﬀûIúú!ûUüGù3úﬂ iúÌü3ùBwﬀ&(ﬃ	yüÀú!û1ýÌýSP
ý&úﬂKß"úﬂﬂﬃ&ﬀ12ﬃþý/
ø&ù6 ﬃﬃ{üÀúÌü3ùB9ú!û, 3rú!ûlüﬁﬀ1B&úﬂ \ùú" rýBß"úÌý"r ßﬀ1"ú3 % $ﬂ ﬀLﬀüGùýS ;ýQP
ú-ﬀ³úC	lûKüþßﬀû	ilû ùrúß3ùúÌü<;úﬃ1üGùjú!ûKüþýwﬂý- Ìßû	lûﬂ"wﬀ&(ﬃ;ßﬃL<BUüGù3úﬂ iúﬃ
	yüÀú!ûMﬀ&"ú!û(ﬃ9ýK \ùﬃ°ß3ùKý&úﬂKß"úÌý3ﬃ!;ﬃgüGù>rú!ûß3ùú54ÍúÌý/I3 iúﬂ 6ﬃBùﬃùKßG \ù . Íý!üþýC \ùﬃ
ß2ﬃtý&úﬂ{ß"úﬂÌüGùpúßﬀû{ùKüýwﬃ!BﬃüGùIú!û)ß3ùú54Íúi# % ﬃßﬁ ﬂ iúÌü.Dﬁ \ù ý \ùﬃ
 ;úﬀL iúÌüþß" ﬂ þüTüGùßﬀ19üÌýßﬃL<;" þüﬃIú+ú!ûO!scßüù3úßﬀ1{üﬁ iúÌü3ù&Bwﬀ12ﬃH/
l"ú!û(ﬃ9ýtUüﬁﬀ&-ﬀ1ùúÌüGùý!û ﬃPjﬀ&-ﬀ1S &ﬀ&(ﬃþýi3ùaúubﬃ{üþý&ú!ü<;úﬃPjﬀ&-ﬀ1S ßﬀ&;ú
ýS ;ý&ú-ﬀý¶ßﬃ6<B3KýﬃaúGﬂ-;üﬃKﬃ{üþý&úÌü<KúﬃPjﬀ1-ﬀ&S Iüﬁﬀ1-ﬀ&ù3úﬂ iúÌü3ùKýrtﬀ12ﬃH/]3 iúﬂ 
ﬃ{üþý&ú!ü<;úÌü3ùM \ù{ùrúﬂ iúÌü3ù{ý ;úﬀL iúÌüþßGÍßýÌý,ﬀ& 9üGùúßﬀû{ùKüý \ùﬃMﬁ \ù ß3ùKý&ú%Kß"úÌý
*ﬀ+ﬃ iúﬂ |PR % b% ﬀ&ﬀüGùßﬃ8<B, ﬃﬃﬃ·ú&"ﬀ12ﬃH/
z|ß
^ ùôù û_a`abc ^
d
ô-ﬃeQ Sgf+ ô ﬀ ﬃ*"h)+ﬁQ +if j ô%ﬃ2kﬁﬀ ﬃlS "+
m n
ﬃ oqp
d
ﬃlSr, Q k

+ﬁQ Ss"t  uv"S
wyxz|{}~5x\}Ł)6~5xzz|{\8z|x\~|E?z}Lx\~LL\0L@~Yz~yz|x\AA
L
z|~}x\ 6Lx\~z|\
z~Iz|{?zIŁ)\~z¡}@¢55xzz|{\<A|¢¢6¢~5@xz}6~L\I|E}x\
6¢#L\YA|¢¢6¢£|E}x\<6|@x6P6}@5xLz~5¤B¥I50{¦Cz|{E0L@~6
Ł)E}¨§LEz|{\Ez|x\~|@?z}Lx~©z|{ ŁG}¨z|{ A|¢¢6¢)|AxLz}@0{\60N~Ix\;Ł}¨z|{;A|¢¢6¢£|xz}
0{6|~G~|6~~|6ª¤
«¬­
®°¯±
s²G³´²µ0µ0¶)µ0·0/#²G@µ|¶¹¸¶)ºY»I¶£¼&í]¶a½¾¸¿²¿¶£À¹¶)¼Á¿ªÂ
-A|¢¢6¢}Ã5©¢Y~6ÄP\5x\6Å~yz|?z5@5xLz~6Æ
ÇÉÈ6ÊLËÌÊÍ´Î¬ÏÐÎÒÑÓÑÔ|ÑÕÖ0ÎÒ×LÑÓÔ Ø?ÔÙ
Ñ
Ô0ÚLÛ|ÔÒÜ
ÝÐÞ3ß
Þ3à6áà5âÞÐã
çç¬ç
ÝÐÞ3ß
Þ3à6áà5âÞ3ä
}~z0x\~|6}xzE©¢N0<~yz|?z55xzG6Lxz|}x\}x\I~6ÄP\5x\6åz|~<66¢|?z}Lx\~5æŁ}¨z|{BLx\
z|~66¢|?z}LxD50{D~yz|?z55xz6¤
x%*)_%®) È8	51
ﬁÝ C_8Y|~5]2	4*CD1Łß±4*2	;Ù\5?8	56®6®,.6 yJ{0:f,¦}02	4®CD1 ç9;0,.:Y&410´Ù+&/
}
}
8Y,.¹,T@
*æ|¢¢6¢}Ã5©¢ ~6ÄP\5x\6å~yz|?z55xz~6Ł}¨z|{gA|¢¢6¢Á\66\z}LxT{\6|}x\¾~|6~~|6ª}~
z|x\~||@6<}xLzz|{\Á¢¢ÒŁ}x\PÆ
èÉéêÒë
ÊÈ
é
ì
ÊLí
Õ6ò î
Ü
ì
ÊLí
Õ8ïñð
èæò
ò îCó
í
ï
é
Ë
óô
ÝÐÞ3ß
Þ3à6áà5âÞÐã
é
ô
èõ
î
Ü
ç¬çç
ì
ÊLí
Õ
õ
Î
Ü
ì
ÊLí
Õïñð
èAò8õ
Î¾ó
í
ï
é
Ë
óô
ÝÐÞ3ß
Þ3à6áà5âÞ
ä
é
ô
èõ
Î
Ü
ï
é
Ë
óöô
ô\÷
ëë
Ü
é
ô
è
Ü
«¬
x%*)_%Uv È8	51
ﬁÝ C_8Y|~5]2	4*CD1Łß±4*2	;0CD/02 J5?8	566*,.6ºyØ{0:f,¦}
2	4*CD1øç;0,T:	X4®1
´¶+X/0}
}A8	,.ﬁ,.@
A|¢¢6¢}Ã5©¢~6ÄP\5x\6åÅ~yz|?z55xz~6ÉŁ}¨z|{\LPzæ|¢¢6¢X\66\z}LxD0{\60N}xE~|6~~|6ª}~
z|x\~||@6<}xLzz|{\Á¢¢ÒŁ}x\PÆ
÷
í
éù

Îú
æñû
ÛÔ0üLýþÕß¬Ú 0Ü
èÉéêÒë
ÊÈ
é

ß¬ÕÚ
õ
ë
ÏÐÔ0Î


ß¬ÕÚ
â
Ü
ì
ÊLí
Õ
õ
î
Ü
ì
ÊLí
Õ8ïñð
èæòEõ
îCó
í
ï
é
Ë
óô
ÝÐÞ3ß
Þ3à6áà5âÞ ã

ßÒÕ¨Ú\ú
õ
ë
ÏÐÔ0Î

Â
ß	üLÑÓÔ0ýþÔ
æ
Ï Ïþß?Ï

ì
ÎAÑ
ÑÑ 


Ü
é	êÒé
Ç
ìóöðô

é
ô9æ

ðì

é
È6í

ì

ß¬ÕÚú
õ
ë
ÏÐÔ0Î

Â
ß=üÑÔ|ýþÔ
æ
ÏÐÏÐß¬Ï

ì
æñû
Û|Ô0üýÐÕÓß?Ú 

ÔÚ¬ýÐÕÓý
Ò

æ

Ü
é
ô
èõ
î
Ü
ç¬çç
ì
ÊLí
Õ
õ
Î
Ü
ì
ÊLí
Õïñð
èAò8õ
Î¾ó
í
ï
é
Ë
óô
ÝÐÞ3ß
Þ3à6áà5âÞ3ä

ßÒÕ¨Ú\ú
õ
ë
ÏÐÔ0Î

Â
ß	üLÑÓÔ0ýþÔ
æ
Ï Ïþß?Ï

ì
ÎAÑ
ÑÑ 


Ü
é	êÒé
Ç
ìóöðô

é
ô9æ

ðì

é
È6í

ì

ß¬ÕÚú
õ
ë
ÏÐÔ0Î

Â
ß=üÑÔ|ýþÔ
æ
ÏÐÏÐß¬Ï

ì
æñû
Û|Ô0üýÐÕÓß?Ú 

ÔÚ¬ýÐÕÓý
Ò

æ

Ü
é
ô
èõ
Î
Ü
æ
Ï Ïþß?Ï
æ´û
ÛÔüýþÕß¬Ú 

Ü
ï
é
Ë
óöô

ß¬ÕÚú
ù
ÑÓÑ
Â
ß=üÑÔ|ýÐÔ
æ
ÏÐÏÐß¬Ï

Ü
óDæ
Ï Ïþß?Ï

ÎAÑ
ÑÓÑ 
ì

é
ô
Ê
ïñð
È
ì
õ
î
Ü
çç¬ç
Ê
ïñð
È
ì
õ
Î
Ü
ﬀ
Î5Õﬁ þÔ
æñû
ÛÔ0üLýþÕß¬Úﬂ
æ
Ï Ïþß?Ï

Ü
é
ô
è
óﬃ
Ü
é
ô
è
Ü
« ﬃ
®°¯! "
²G³´²µ0µ0¶)µ0·0/#²G@µ|¶
U
½Á³
'
ÄD½Y½Á1 ¸¿É²¿É¶)À¹¶)¼Á¿
-A|¢¢6¢}Ã5©¢Y$#þ¢ND~yz|?z55xzŁ}¨z|{\L\zL5xz~6Æ
ÇÉÈ6ÊLËÌÊÍ´Î¬ÏÐÎÒÑÓÑÔ|ÑÕÖ0ÎÒ×LÑÓÔ %æß?ß?ü\Ü
 ð
È
óöô'&
È
é
ð
é
È
í
é(*) +,+- .
ß?â0/¬à
ë
ðAð
Ç
) +,+- 12+435
é
ô
èë
ðAð
ÇÜ
}~Gz|x\~|6D}xLzE©¢N0~yz|?z5@5xLz=6LxLz|}x}x\<xD076B]z|~|N~6ÉŁ}¨z|{DLx\åz|~G5{
}¨z6|?z}Lx¤
8:9<;=9> ?A@BDCFE
ÝHG
@JIKBMLN
G
C
ß
NLOQPRBS@BDTTUVTXWZY[\U^]LN
G
C
ç
OUV[J_N`CaQbcF]F]F@JUVE,EUed
*æ|¢¢6¢}Ã5©¢ ~6ÄP\5x\6å~yz|?z55xz~6Ł}¨z|{gA|¢¢6¢Á\66\z}LxT{\6|}x\¾~|6~~|6ª}~
z|x\~||@6<}xLzz|{\Á¢¢ÒŁ}x\PÆ
èÉéêÒë
ÊÈ
é
ì
ÊLígf
ì
ò
Ç
é
WýÐÔ0Ï Î5ýþÕß¬Úh%Aßß?ü
ﬀ
ÎÒÚ4i¬Ô

Ü
ì
ÊLígf
ïñð
èæò
WýÐÔ0Ï Î5ýþÕß¬Ú
ó
í
ï
é
Ë
óô
) +,+J- 12+4325
é
ô
è
WýÐÔ0Ï Î5ýÐÕÓß?Ú\Ü
ì
ò
Ç
é
WýÐÔ0Ï Î5ýþÕß¬Ú
ù
Û|Û|Ôg j 
ó
í)Ê
ê¬êÒé
í0íXWýþÔ0Ï Î5ýÐÕÓß?Ú\Ü
WýþÔÏÐÎÒýþÕß¬Ú k´ÊÈ
È6Ê
ò
%Aßß?ü
ﬀ
ÎÒÚ4i¬Ô

ðl
WýþÔÏÐÎÒýþÕß¬Ú
ù
Û|ÛÔm ` 0Ü
ï
é
Ë
óöô
 ð
Èn
óô
) +	+J- .
ß?âm/?à
ë
ðð
Ç
WýÐÔ0Ï Î5ýÐÕÓß?Ú oﬃ

p

ô
é
qWýÐÔ0Ï Î5ýþÕß¬Ú

Ü
é
ô
èë
ðð
ÇXÜ
é
ô
è
Ü
««
8:9<;=9r; ?A@BDCFE	s
G
@JIKBMLN
G
CutvNLO
G
cLwPZBS@BDT`TUVTWxY[\U^]FLN
G
C
ç
OUe[_yNCFaqbyc]F]z@UVE,E	UVd
*æ|¢¢6¢}Ã5©¢ ~6ÄP\5x\6å~yz|?z55xz~6Ł}¨z|{gA|¢¢6¢Á\66\z}LxT{\6|}x\¾~|6~~|6ª}~
z|x\~||@6<}xLzz|{\Á¢¢ÒŁ}x\PÆ
èÉéêÒë
ÊÈ
é
{z|
 WýÐÔ0Ï Î5ýÐÕÓß?Ú 
ê
ðô
í
ì
Ê
ôPì
3Ú¬ýÐÔoi¬Ô0Ïk}

3Ú?ýÐÔoiÒÔÏo~ Î
û
,%Aßß?ü
ﬀ
ÎÒÚ4i¬Ô~ Íªß g%æß?ß?ü
ﬀ
ÎÒÚ4i¬Ô~ %æÎ Ðý
F
%Aßß?ü
ﬀ
ÎÒÚ4i¬Ô~ Íªß g%æß?ß?ü
ﬀ
ÎÒÚ4i¬Ô~ ÉÕ¨Ïj þý

î

Ü

ß¬ÕÚ
õy
ÏÐÔ0Î

ß¬ÕÚ
{|
 WýþÔÏÐÎÒýþÕß¬Ú 

Ü
ì
ÊLígf
ì
ò
Ç
é
WýÐÔ0Ï Î5ýþÕß¬Úh%Aßß?ü
ﬀ
ÎÒÚ4i¬Ô

Ü
ì
ÊLígf
ïñð
èæò
WýÐÔ0Ï Î5ýþÕß¬Ú
ó
í
ï
é
Ë
óô
) +,+J- 12+4325

ßÒÕ¨Ú\ú
õy
ÏÐÔ0Î
Â
ß	üLÑÓÔ0ýþÔﬃXÏ Ïþß?Ï
n
{z|
ÑÑ 

Ü
é	êÒé
Ç
ìóöðô

é
ô
Ł
ðì

é
È6í
n

ß¬ÕÚú
õy
ÏÐÔ0Î
Â
ß=üÑÔ|ýþÔÏÐÏÐß¬Ï
n'
û
Û|Ô0üýÐÕÓß?Ú ÔÚ¬ýÐÕÓýr\ﬃ

Ü
é
ô
è
WýÐÔ0Ï Î5ýÐÕÓß?Ú\Ü
ì
ò
Ç
é
WýÐÔ0Ï Î5ýþÕß¬Ú
ù
Û|Û|Ôg j 
ó
í)Ê
ê¬êÒé
í0íXWýþÔ0Ï Î5ýÐÕÓß?Ú\Ü
WýþÔÏÐÎÒýþÕß¬Ú k´ÊÈ
È6Ê
ò
%Aßß?ü
ﬀ
ÎÒÚ4i¬Ô

ðl
WýþÔÏÐÎÒýþÕß¬Ú
ù
Û|ÛÔm ` 0Ü
XÏ Ïþß?Ï D
û
Û|Ô0üýÐÕÓß?Ú \Ü
ï
é
Ë
óöô
 ð
Èn
óô
) +	+J- .
ß?âm/?à
ë
ðð
Ç
WýÐÔ0Ï Î5ýÐÕÓß?Ú oﬃ

p

ô
é
qWýÐÔ0Ï Î5ýþÕß¬Ú

Ü
é
ô
èë
ðð
ÇXÜ

ß¬ÕÚú
ù
ÑÓÑ
Â
ß=üÑÔ|ýÐÔÏÐÏÐß¬Ï

Ü
ó
XÏ Ïþß?Ï

{z|
ÑÓÑ 
ì

é
ô
 ð
ÈX
óöô
%Aßß?ü
ﬀ
ÎÒÚiÒÔ
ë
ðð
Ç
Ê
ïñð
È
ì
WýþÔ0Ï Î5ýÐÕÓß?Ú g

ú Ê
ëë
Ü
é
ô
è<ë
ðð
ÇÜ
ﬀ
Î5Õﬁ þÔ 
û
ÛÔ0üLýþÕß¬ÚﬂﬃXÏ Ïþß?Ï

Ü
é
ô
è
óﬃ
Ü
é
ô
è
Ü
«
®°¯$ ® "
³ñ½¿É¶kÅ¿¶¶¬½Á³½Á·¼·0¼
"
²G³ñ²Gµµ|¶)µq³´¶£²n@Â
÷
í
éù
LÎú 
û
ÛÔ0üLýþÕß¬Ú 0Ü
ÇÉÈ
ðì
éê
ì
éèõy
ÏþÔÎ

ßÒÕ¨Úh
{z|

õy
ÏÐÔ0Î kD3Ú?ýþÔgiÒÔ0Ï

ó
í
ÇæÈ
ð
ê¬éè
÷
È
éõy
ÏÐÔ0Î
Â
ß=üÑÔ|ýþÔﬃXÏ Ïþß?ÏF
óô

û
Û|Ô0üýÐÕÓß?Ú 

Ü
é
ôPì
È
ò<ù
ÑÑ
Â
ß	üLÑÓÔ0ýþÔÏÐÏÐß¬Ïz
ð÷Aì

û
Û|Ô0üýÐÕÓß?Ú 

Ü
ÇÉÈ
ó
Ê
ì
é
Â
ß=üÑÔ|ýÐÔg D Åß?ß¬ÑÓÔÎÒÚhp

{z|

õy
ÏÐÔ0Î k¡z
Ü
{z|

Â
ß	=üÑÓÔ0ýþÔ D3Ú?ýþÔoi¬Ô0Ïk}
Ü
ÍXÏÐß¬üLÎi¬ÎÒýþÔg ÏÐÏÐß¬ÏzD
û
ÛÔüýþÕß¬Ú ¢}

{|
ÑÓÑ \Ü
é
ô
èõy
ÏÐÔ0Î

ß¬ÕÚ\Ü
ÇÉÈ
ðì
éê
ì
éè
ïXð
èAò8õy
ÏÐÔ0Î

ßÒÕ¨Ú
ó
í
ÇæÈ
ð
ê¬éè
÷
È
éõy
ÏÐÔ0Î
Â
ß=üÑÔ|ýþÔﬃXÏ Ïþß?ÏF
óô

û
Û|Ô0üýÐÕÓß?Ú 

ó
í
ï
é
Ë
óô
óﬃ
XÏ ÏÐß¬Ïy

{|
ÑÑ 
ì

é
ô
Â
ß=üÑÔ|ýÐÔgp

õ
Ï
|
Ô¬Ü
ÍXÏÐß¬üLÎi¬ÎÒýþÔg XÏ ÏÐß¬Ïzp
£XÏ Ïþß?Ï|Ü
é
ô
è
ó
Ü
{|

Â
ß=üÑÔ|ýÐÔp

{z|

Â
ß=üÑÔ|ýÐÔ

î
Ü
óﬃ
{z|

Â
ß	=üÑÓÔ0ýþÔn

{
ì

é
ô
Â
ß=üÑÔ|ýÐÔgp

õ
Ï
|
Ô¬Ü
é
ô
è
ó
Ü
é
ô
èõy
ÏþÔÎ
Â
ß=üÑÔ|ýÐÔÒÜ
é
ôPì
È
ò<ù
ÑÑ
Â
ß	üLÑÓÔ0ýþÔÏÐÏÐß¬Ïz
ð÷Aì

û
Û|Ô0üýÐÕÓß?Ú 


é
ô
Â
ß	=üÑÓÔ0ýþÔm
ó
í
ï
é
Ë
óô
ÏÐÏÐß¬Ïz}
ÍXÏÐß¬üÎ2i¬ÎÒýþÔm ÏÐÏÐß¬Ï0Ü
é
ô
èù
ÑÓÑ
Â
ß=üÑÔ|ýÐÔÒÜ
é
ô
èõy
ÏÐÔ0Î

ß¬ÕÚ\Ü
«4¤
®°¯`¥
¸å·0¼=µ0¶F¦
®
ÂÉÂ·gÁ¼À¹¶£¼¿§¨¶)Â
8:9©9> ?A@BDCFE	s
G
@JIKBMLN
G
C
G
sªB«?Z¬y]­U
[
UV[ﬂTBS@BMLN
G
C
-~}x\¢m#Ð~~}LxA5xzz6PÁ66¢|?z}LxÆ
ì
ò
Ç
é
Ø
ó
í
Þ
5-
à
3
à!®\â¯ ÞH¯
+
â
Ü
ÇÉÈ6ÊLËÌÊØÕÚ4i¬ÑÓÔ
ù
 j þÕ°i¬ÚJGÔÚ?ýo Ø

Ü
}~Åz|x\~||@6å}xz=66z`6)6Lx\~}~z}x\Áz|{\CPz|©¢£z`6Cx\xI~~6}?z6|z6
z6
z6PÁz|{?z~!6Px\{\Lx\}Ã66~G~~}Lx@5xLzx\B
§¢?z}LxD6|?z}Lx\~6¤
ÇÊ
ê
fLÊLË
é
Ø
ó
í
ì
ò
Ç
é²±
ÎÒÑ
|
Ô
ó
í
Þ
5	-
à
3
à$®\â	¯ ÞH¯
+
â
Ü
ì
ò
Ç
é²±
Î¬ÏþÕ¨ÎÒ×ÑÔ
ó
í
ë
ó
Ì
óöì
éè
ÇÉÈ
ó
Ê
ì
é
Ü
ÇæÈ
ð
ê¬éè
÷
È
éù
 j ÐÕ³i?Úh
õ
ß
óô<ðN÷æì
±
ÎÒÏÐÕÎ¬×ÑÔÒÜ,NÏÐß´
óô
±
Î5Ñ
|
Ô

Ü
ÇæÈ
ð
ê¬éè
÷
È
é²µ
ÚÛ

Ô0Û$¶ÒÔg
ù
 j ÐÕ³i?Úh
õ
ß
óô<ðN÷æì
±
ÎÒÏÐÕÎ¬×ÑÔÒÜ,NÏÐß´
óô
±
Î5Ñ
|
Ô

Ü
 ÷æô
ê
ìóöðô
ﬀ
Ô0ÎhﬃNÏÐß´
±
ÎÒÏÐÕÎ¬×ÑÓÔ

È
é
ì÷
È
ô
±
ÎÒÑ
|
Ô¬Ü
ÇÉÈ
ó
Ê
ì
é
ì
ò
Ç
é²±
Î¬ÏþÕ¨ÎÒ×ÑÔ
ó
í
È
éê
ð
È
è
Â
ß¬Ú?ýþÔÚ?ý` k
±
Î5Ñ
|
Ô¬Ü
·
|
ÎÒÏj XØ?Õ¨Ú4iÒÑÔ
ù
 ` ÐÕ³i?ÚÔ0Ú?ý
·
|
ÎÒÏj\Ü
é
ô
è
È
é?ê
ð
È
è
Ü
é
ô
è
ØÜ
ÇÊ
ê
fLÊLË
é
ïXð
èAò
Ø
ó
í
ÇæÈ
ð
ê¬éè
÷
È
éù
 j ÐÕ³i?Úh
õ
ß
óô<ðN÷æì
±
ÎÒÏÐÕÎ¬×ÑÔÒÜ,NÏÐß´
óô
±
Î5Ñ
|
Ô

ó
í
ÍÏþÔg¸ÕÓß
|
 þÑ° ØÔ|ýkD Åß?ß¬ÑÓÔÎÒÚ\Ü
ï
é
Ë
óô
õ
ßú
·
|
Î¬Ï`\ú
õ
Ôg Ðý
ù
Ú %AßÛ$¶löÍXÏÐÔo¸Õß
|
 ÐÑ° Ø?Ô|ý

Ü
óﬃ
ÍXÏÐÔo¸Õß
|
 ÐÑ° Ø?Ô0ý
ì

é
ô
È6Ê
ó
í
é
Â
ß¬ÚJ þý ÏÐÎÒÕÚ?ý ÏÐÏÐß¬Ï0Ü
éë
í
é
õ
ßNú
Â
ß?Ú?ýþÔ0Ú?ýj z}
£NÏÐßYÜ
õ
ßNú
·
|
ÎÒÏj\ú ØÔ|ý
ù
Ú
µ
ÚLÑÓßÛ$¶Ü
é
ô
è
ó
Ü
é
ô
èù
 ` ÐÕ°i¬Ú\Ü
ÇæÈ
ð
ê¬éè
÷
È
é²µ
ÚÛ

Ô0Û$¶ÒÔg
ù
 j ÐÕ³i?Úh
õ
ß
óô<ðN÷æì
±
ÎÒÏÐÕÎ¬×ÑÔÒÜ,NÏÐß´
óô
±
Î5Ñ
|
Ô

ó
í
ï
é
Ë
óô
õ
ßú
Â
ß¬Ú?ýÐÔ0Ú?ý` }
:NÏÐßYÜ
õ
ßú
·
|
Î¬Ï`\ú Ø?Ô0ý|Ü
é
ô
è¹µ
ÚLÛ

ÔÛ$¶5Ôg
ù
 ` ÐÕ°i¬Ú\Ü
 ÷æô
ê
ìóöðô
ﬀ
Ô0ÎhﬃNÏÐß´
±
ÎÒÏÐÕÎ¬×ÑÓÔ

È
é
ì÷
È
ô
±
ÎÒÑ
|
Ô
ó
í
ï
é
Ë
óô
Ïþß	Yú
·
|
Î¬Ï`ú ºÎ5Õý
µ
Ú?ýÐÕÓÑ Ø?Ô|ý0Ü
È
é
ì0÷
È
ô
NÏÐßYú
Â
ß¬Ú?ýþÔÚ?ý` 0Ü
é
ô
è
ﬀ
Ô0ÎÜ
é
ô
è
ØÜ
«,»
8:9©9r; ?A@BDCFE	s
G
@JIKBMLN
G
C
G
s¼¹]­UV@BML4N
G
CFE
G
C¾½hBS@JNBM¿TUVE
~~}Lx@5xLzx\B
§¢?z}LxD6|?z}Lx\~Lx~}x\¢m#Ð~~}LxA5xz§}©¢6~6Æ
À
}
ŁÁÜ
Â
ŁG{\6|Ãx\Ä G§}©A¢6~CXå~}x\¢m#Ð~~}LxA5xzCz6PÉÅ^Æ9z|x\~|@6z5¢¢~CzYz|{\
~~}Lxx\ÈÇ5B~0\©0~)ñz|{Áz|x\~|@68~|}x\¢m#Ð~~}Lx@5xLzGz6PÁ66¢|?z}Lx¤
w X~}x¢m#Ð~~}Lx@5xLz{\6|~=~|\A6~~6´Nz|{\z|x\~|@?z}Lx}~}xLzz|{\¢¢5Ł}x\PÆ
ØPú
µ
ÚLÛ

Ô0Û$¶ÒÔg
ù
 ` ÐÕ³i?Úﬂ
õ
ßª
n
À
NÏÐßu
nsØú
ﬀ
Ô0ÎﬂÁ

Ü
w X~}x¢m#Ð~~}Lx@5xLz{\6|~=~|\A6~~6´Nz|{\z|x\~|@?z}Lx}~}xLzz|{\¢¢5Ł}x\PÆ
ØPú
ù
 ` ÐÕ³i?Úﬂ
õ
ßª
n
À
NÏÐßu
nsØú
ﬀ
Ô0ÎﬂÁ

Ü
8:9©9É 8ÊPh@
G
L4UV[lL4UVd¾?Z¬y]­U:s
G
@Ëb¬CF[JOF@
G
CzNÌ^NCFaÍ¼w]­U^@BMLN
G
CFE
ÇÉÈ
ðì
éê
ì
éè
ì
ò
Ç
é
Ø?Õ¨Ú4iÒÑÔ
ù
 ` ÐÕ³i?ÚÔ0Ú?ý
·
|
Î¬Ï`
ó
í
é
ôPì
È
ò<õ
Ôm þý
ù
Ú %æßÛ$¶ Ø?Ô0ý­
ðN÷æì
 ÅßßÒÑÔ0ÎÒÚ

Ü
ÇæÈ
ð
ê¬éè
÷
È
é
Ø?Ô0ý|Ü
ÇæÈ
ð
ê¬éè
÷
È
é
Ø?Ô0ý
ù
ÚJ
µ
ÚLÑÓßÛ$¶Ü
é
ôPì
È
ò
º8ÎÒÕÓý
µ
Ú?ýþÕÑ Ø?Ô|ý0Ü
ÇÉÈ
ó
Ê
ì
é
  %æßÛ$¶5ÔgS Åß?ß¬ÑÓÔÎÒÚp
NÎÒÑ° ÐÔÒÜ
  ØÔ|ý S Åß?ß¬ÑÓÔÎÒÚp
NÎÒÑ° ÐÔÒÜ
é
ô
è
Ø?Õ¨Ú4iÒÑÔ
ù
 ` ÐÕ³i?ÚÔ0Ú?ý
·
|
ÎÒÏj\Ü
ÇÉÈ
ðì
éê
ì
éè
ïXð
èAò
Ø?Õ¨Ú4iÒÑÔ
ù
 ` ÐÕ³i?ÚÔ0Ú?ý
·
|
ÎÒÏj
ó
í
é
ôPì
È
ò<õ
Ôm þý
ù
Ú %æßÛ$¶ Ø?Ô0ý­
ðN÷æì
 ÅßßÒÑÔ0ÎÒÚ


é
ô<ôæðNì
  %æßÛ$¶ÒÔg
ó
í
ï
é
Ë
óô
ØÔ|ý­}
:  ØÔ|ý|Ü
  %AßÛ$¶5Ômh}

ôÉðNì
  Ø?Ô0ý|Ü
é
ô
èõ
Ôg Ðý
ù
Ú %æßÛ$¶Ü
ÇæÈ
ð
ê¬éè
÷
È
é
Ø?Ô0ý
ó
í
ï
é
Ë
óô
  Ø?Ô|ý­}

õ
Ï
|
ÔÒÜ
é
ô
è
ØÔ|ý|Ü
ÇæÈ
ð
ê¬éè
÷
È
é
Ø?Ô0ý
ù
ÚJ
µ
ÚLÑÓßÛ$¶
ó
í
ï
é
Ë
óô
  Ø?Ô|ý­}

õ
Ï
|
ÔÒÜ
  %AßÛ$¶5Ômh}
:Î5Ñﬁ þÔ¬Ü
é
ô
è
ØÔ|ý
ù
Ú
µ
ÚÑÓßÛ$¶Ü
é
ôPì
È
ò
º8ÎÒÕÓý
µ
Ú?ýþÕÑ Ø?Ô|ýy
é
ô
  Ø?Ô0ý
ó
í
ï
é
Ë
óô
ô\÷
ëöë
Ü
é
ô
è
ºÎ5Õý
µ
Ú?ýþÕÑ Ø?Ô0ý|Ü
é
ô
è
Ø?Õ¨Ú4iÒÑÔ
ù
 ` ÐÕ³i?ÚÔ0Ú?ý
·
|
ÎÒÏj\Ü
«L
^ ÎÏÎÑÐ _a`abc Ò
Ó Ô Õ Ö tØ×Ù ÖÛÚÝÜqÞàß á t¾âäã t Þ Ù å
wyxBz|{}~5x\}Ł£6~|5xLz=z|{\I6L@¢
zzz>z|{\P6}@5xLz|¢Å||~z|{?zÁŁ)Im#
~6}©}x@0{z6~

x\¢æN¤yç G}¨§LG©z|{Iz|{A|¢¢6¢É|@~#x\z|{~6ÄP\5xz}¢A0~
z|{?zG|\~6<~66A\<6L@A}~Lx~6¤
è
¯± é
¼I¶F¦ëê ¶£¶¨
"
²G³ñ²Gµµ|¶)µíì ¶£³î=¶£ÂÉ½Á³ª¿
ïñðlòëóôVõôﬂö	÷øMùøVúûDðlüîý*ðﬂùeö	÷ôeó­þý=÷ò,ß 2øeõö


	
	
ﬀﬁﬂﬃﬀ "!#ﬂ
	

 
	
$%"&#ﬀ'
	(ﬁ)%
*,+
$%"&#ﬀ'
	ﬁﬁ"$.-0/ﬀ	
 
	 123)ﬂ
4&#5'
	6+
7

84	ﬀﬂ
	:9519(-<;46=?>
 8A@B&#ﬀ'
	C3D	Eﬂﬂ#
	Fﬁ12G+
7

84	ﬀﬂ
	:9529(-<;46=?>
 8A@B&#ﬀ'
	C3D	Eﬂﬂ#
	Fﬁ12G+
7

84	ﬀﬂ
	:9IHC9(-<;46=?>
 8A@B&#ﬀ'
	C3D	Eﬂﬂ#
	Fﬁ12G+
7

84	ﬀﬂ
	:951HJ9(-<;
46=?>
 8A@K&#ﬀ'
	C3L	Eﬂﬂ#
	Fﬁ12,+
7

84	ﬀﬂ
	:952HJ9(-<;
46=?>
 8A@K&#ﬀ'
	C3L	Eﬂﬂ#
	Fﬁ12,+
%ﬀ
 
	M
ﬀﬁﬂNﬁ
%ﬂOﬀ	#M
5ﬁﬂP-
! @Qﬀ	ﬂ
&#ﬀ'
	ﬁG+
EﬁM;
	 8R@Qﬀ	 ﬃﬂﬁ

*F3S+
UTV>Oﬀﬁ,@
UT W1H"EﬁM;
	 8UX
UTY&	ﬁﬀﬁ,@
UT Zﬁ
	ﬀ	 ,-[!3"
	ﬃ
'
ﬂ
	\-]!,=^ﬀ	!3_X

	`
	M
ﬀﬁﬂ6+

«4
ïñðGayù÷ﬃö	÷øMùøVúûDðlüîý*ðﬂùeö	÷ôeó­þý=÷ò,ß 2øeõö


	
	
ﬀﬁﬂﬃﬀ "Eﬂ$

"Z# ﬂ
8'
#ﬁ,@

b)>ﬀﬁ
*ﬁO
	#Oﬀﬁﬂ# ﬂ
8'cX
b)Eﬁﬁ$ﬁﬁﬂﬁﬀ	 ﬀ	ﬁ
ﬂ
	Nﬁﬂ
dX
b)e
	(ﬂ
44
ﬁﬀ6=B'C
#,=f
	#ﬁ
#ﬀ'ﬀ	ﬁDﬁ
`ﬁ
 %
*ﬂ(ﬀ	"%
ﬂ
	ﬀ	 dX
b
	ﬀ	#ﬁ"ﬁﬂ"D	'gﬂ4ﬂﬀ'%ﬁﬂﬀ	ﬁ8D%

ﬂ
	ﬀ	 6X
bﬂ
,@h9ji'
#>ﬀ%ﬁ5	k\=Qﬂ
	&
ﬂﬀ	_9SX

7

8Zﬁﬁﬂ
	ﬁG+lﬁ"Zﬁﬁ
ﬂ
	ﬁG+
%ﬀ
 "gﬂ$
	Mﬀﬀﬁﬂmﬁ

%ﬂ`/ﬀ	ﬁﬂ
	MﬂA-[!n@lﬀ	`ﬂ
&#ﬀ'
	ﬁ3"ﬁ
UTY&	ﬁﬀﬁ,@
UT Zﬁ
	ﬀ	 ,-[!3"
	ﬃ
'
ﬂ
	\-]!,=^ﬀ	!3_X
g ﬀ	
4ﬂ/5	!Goqp
ﬁﬀPXXB!,o];ﬁﬀ(rh#ﬂﬂ
%

#
s
ﬀ'%P@K&#ﬀ'
	6+
ﬃﬂﬁ @Q/5	 

	 "!,ot>
	 G+
g ﬀ	
s
ﬀ'%P@]HD!u-v/"wFr3S+
ﬃﬂﬁ @]HD!,otp
ﬁ
\+
4ﬂx5	*
ﬁ"!,oqp
ﬁ
PXXQ/"#ﬂﬂ
%

4
s
ﬀ'%(1)!u-0x3L8
	
!u-0xwr3m@]HD!u-vx3S+
#ﬁ
ﬃﬂﬁy@]H`x)wFrS+

z
6+

	ﬀ46+
ﬀ	#ﬂﬂﬀ%d+
!u-<ﬃﬂﬁ3:@]H
s
ﬀ'%d+

	\+
ﬀ	#ﬂﬂﬀ%d+

	`/ﬀ	ﬁﬂ
	Mﬂ6+

%ﬂ
7

%n-[{6=K|P@?ﬀ	ﬂ
&#ﬀ'ﬀ	J3"ﬁ
UTY&	ﬁﬀﬁ,@
UT {Hﬀ	|ﬀ	|Hﬀ	{dX
s
ﬀ'%P@}&#ﬀ'ﬀ	6+
g ﬀ	
s
ﬀ'%P@]HD{6+
{n@]H"|d+
« æ
|~@]H
s
5'%d+

	
7

%d+

%ﬂﬃﬀﬂ
	A-
! @Qﬀ	ﬂ
&#ﬀ'
	ﬁG+
ﬃ
*ﬂM/ﬀ	z@ ﬂ
/ﬀ	 3Dﬁ
UTV>Oﬀﬁ,@
UT !,o];
	 8(2H\X
UTY&	ﬁﬀﬁ,@
UT !,oqp
ﬁ
1Hﬃﬀ*ﬂM/5	z
	ﬃ
*ﬂ
M/ﬀ	z(1H"!,o];ﬁﬀ
	
UT 4ﬂ##`/ﬀ	!,oqp
ﬁ
PXXKﬃﬀ*ﬂM/5	z(rN@
UT !u-v/3D1H"!
u-<ﬃﬀ*ﬂM/5	zJ3
	
UT 4ﬂ##`/ﬀ	ﬃ
*ﬂM/ﬀ	z`wFrNXXB!,o];ﬁﬀP@
UT ﬃ
*ﬂM/ﬀ	
zF1H"!_-0/3_X
p
ﬁ
 @Qﬂ
	ﬁﬀ
	(/ﬀ	 P@qHD!,oqp
ﬁ
6+
;ﬁ
 @Qﬂ
	ﬁﬀ
	(/ﬀ	 P@qHD!,o];ﬁﬀ6+
;
	 8A@Qﬂ
	ﬁﬀ
	(/ﬀ	 P@qH";ﬁﬀ`Dp
ﬁ
wFrS+
ﬃ
*ﬂMﬀ#~@B&#ﬀ'ﬀ	6+
;46=K>
 8A@l/ﬀ	 
	 D!Goq>
	 ,+
g ﬀ	
ZﬁﬁG-[!Go];
	 82HC3S+

7

%\-[!u-[p
ﬁ
wFr3J=K!_--[p
ﬁ
`w;ﬁﬀJ3ﬀW33S+
ﬀ4"!u-[p
ﬁ
w(r3)2L!_-<;ﬁ
C3D8
	

7
ﬀ%\-[!u-[p
ﬁ
Fwr3S=K!u-<;ﬁ
J33J+
ﬀ	
46+
ﬀ4"!u-[p
ﬁ
J3"2D!u-<;ﬁﬀJ3L8
	

7
ﬀ%\-[!u-[p
ﬁ
J3S=Q!_-<;ﬁ
C33S+
ﬀ	
46+
ﬀ4"!u-[p
ﬁ
w(r3)2L!_-[p
ﬁﬀJ3)8
	

7
ﬀ%\-[!u-[p
ﬁ
Fwr3S=K!u-[p
ﬁ
J33S+
ﬀ	
46+
ﬃ
*ﬂMﬀ#~@qH"!_-[p
ﬁﬀJ3S+
;4A@]H)p
ﬁﬀ`w(rS+K>
 8A@qH;ﬁ
\+
#ﬂﬂ
%
;4A@]H;
4wFrS+
7
8
#"!_-<;4C3D1"ﬃ
*ﬂ
M
#
#ﬂﬂ
%
;4A@]H";4wrS+

	#ﬂﬂ
%d+
>
 8P@]HD>
 8`rS+
7
8
#"!_-[>
 8J3D2"ﬃ
*ﬂM
##ﬂﬂ
%
>
 8A@qH">
 8`(rS+

	#ﬂﬂ
%d+
zﬀ
7
8
	>
 8`1);4\+

7
ﬀ%\-[!u-<;4J3S=Q!u-]>
 8C33S+
ﬀ	#ﬂﬂﬀ%d+
!u-[p
ﬁ
J3:@qH"!_-[>
 8J3S+
!u-[>
 8J3:@qHﬃ
*ﬂ
M
#
,+
ﬃ
*ﬂM/ﬀ	zP@qH">
 86+
ZﬁﬁG-[!Goqp
ﬁﬀN1HDﬃ
*ﬂ
M/ﬀ	z(
	ﬃﬀ*ﬂM/5	z(1H)!,oq;ﬁ
J3J+

	ﬃﬀﬂ
	d+
«­

%ﬂOﬀ	#M
5ﬁﬂP-
! @Qﬀ	ﬂ
&#ﬀ'
	ﬁG+
EﬁM;
	 8R@Qﬀ	 ﬃﬂﬁ

*F3Dﬁ
g ﬀ	
ZﬁﬁG-vW1HDEﬁM;
	 8J3S+
ﬀ4"!,o];
	 8F1H"EﬁM;ﬀ	 8`8
	
/ﬀ	ﬁﬂﬀ	Mﬂ,-[!3S+
#ﬁ

#
ﬃ
*ﬂM/ﬀ	z@?/ﬀ	 
	 D!Goq>
	 ,+
g ﬀ	
ﬃ
ﬂ
	\-[!,=fﬃ
*ﬂ
M/ﬀ	zJ3S+
O
	#M
ﬀﬁﬂ,-
!_-[!Goqp
ﬁﬀRXXKﬃ
*ﬂ
M/ﬀ	z(r3S=BEﬁM
;
	 8S3S+
O
	#M
ﬀﬁﬂ,-
!_-<ﬃ
*ﬂ
M/ﬀ	zFwrXX}!,oq;ﬁ
J3J=QEﬁM;
	 8J3S+

	\+
ﬀ	
46+

	Oﬀ	#M
5ﬁﬂ\+


	`
	M
ﬀﬁﬂ6+

«S
ïñðlòëóôVõôﬂö	÷øMùøVúQùîð_gïñðlð\nôVõôeóróð\óŁ¾ðlõVð, 2øeõö


	
	
!ﬀ%`ﬃ###e ﬁﬂﬃﬀ
 "!#ﬂ
	

 
	
$%"&#ﬀ'
	(ﬁ)%
*,+
$%"&#ﬀ'
	ﬁﬁ"$.-0/ﬀ	
 
	 123)ﬂ
4&#5'
	6+
7

84	ﬀﬂ
	:9519(-<;46=?>
 8A@B&#ﬀ'
	C3D	Eﬂﬂ#
	Fﬁ12G+
7

84	ﬀﬂ
	:9529(-<;46=?>
 8A@B&#ﬀ'
	C3D	Eﬂﬂ#
	Fﬁ12G+
7

84	ﬀﬂ
	:9IHC9(-<;46=?>
 8A@B&#ﬀ'
	C3D	Eﬂﬂ#
	Fﬁ12G+
7

84	ﬀﬂ
	:951HJ9(-<;
46=?>
 8A@K&#ﬀ'
	C3L	Eﬂﬂ#
	Fﬁ12,+
7

84	ﬀﬂ
	:952HJ9(-<;
46=?>
 8A@K&#ﬀ'
	C3L	Eﬂﬂ#
	Fﬁ12,+
%ﬀ
 
	Mﬀ!
%Mﬀe ﬁﬂNﬁ
%ﬂﬃ###M
e ﬁﬂ-
! @Qﬀ	ﬂ
&#ﬀ'
	ﬁG+
>ﬁ5# @ ﬂ
&#ﬀ'
	ﬁG+
i'M
s
8ﬁ~@Qﬀ	 ﬃﬂﬁ

*F3S+
UTV>Oﬀﬁ,@
UT !,oq>
	 H">ﬁ5#6oq>
	 
	
UT Wbi'M
s
8ﬁbi'M
s
8
ﬁ(1HD!,oq;
	 8UX
UTY&	ﬁﬀﬁ,@
UT Zﬁ
	ﬀ	 ,-[>ﬁ5#J3
	ﬃ'ﬂ
	,-<ﬁﬀ#6=^ﬀ	!3_X

	`
	M
!ﬀ%M
e ﬁﬂ6+

« æJ
ïñðGayù÷ﬃö	÷øMùøVúQùîð_gïñðlð\nôVõôeóróð\óŁ¾ðlõVð, 2øeõö


	
	
!ﬀ%`ﬃ###e ﬁﬂﬃﬀ
 "Eﬂ$

7

8Zﬁﬁﬂ
	ﬁG+lﬁ"Zﬁﬁ
ﬂ
	ﬁG+
7

8

	
M
ﬀﬁﬂ
6+
%ﬀ
 "gﬂ$
	M
!
%M
e ﬁﬂmﬁ

EﬁM;
	 8R@lﬂﬀ	ﬁ

	ﬃﬂﬁ

*~@]HFr5,+

$%/ﬀ	ﬁﬁ
$y-v/ﬀ	 
	 123)ﬂ
4/ﬀ	
 6+
$% '
	(ﬁ
ﬂ
p
ﬁ
6=l;ﬁﬀA@Q/ﬀ	 6+
ﬀ	ﬂ6+
$% '
	ﬁﬁ"$.-0/ﬀ	
 
	 123)ﬂ
4 
'
	6+

%5 &#ﬀ'
	M
	M
ﬀﬁﬂ:ﬁ
	
7
ﬀ	M
5ﬁﬂA-<&#ﬀ'
	\=l&#ﬀ'ﬀ	ﬁ3S+
ﬁD&#ﬀ'ﬀ	M
	M
ﬀﬁﬂ6+

%5 `/ﬀ	zM

	
M
ﬀﬁﬂ
mﬁ
	
7
ﬀ	M
5ﬁﬂA-0/ﬀ	 \=/ﬀ	ﬁ3S+
ﬁ/ﬀ	zM
	M
ﬀﬁﬂ6+

4	
ﬂ
	(ﬀ%#
y-
p
ﬁ
6=l;ﬁﬀ6=f/y@?/ﬀ	 6+liA@}ﬃﬂﬁ

*3L
	F/ﬀ	 (ﬁ
g ﬀ	
	p
ﬁ
`w
/ﬀ	 ,-]p#ﬂG-<;ﬁ
N)pﬀﬁ
wFr3ﬀbu-[p#ﬂ,-0/3ﬀ
p#ﬂ,-<iJ333S+

	
%#
\+

4	
ﬂ
	(ﬀ8~-]!n@}&#ﬀ'
	ﬁG+
s

 A@B&#ﬀ'ﬀ	J3L	(/ﬀ	 (ﬁ
UTV>Oﬀﬁ,@
UT Zﬁ
	ﬀ	 ,-[!3_X
UTY&	ﬁﬀﬁ,@
UT -vﬀ8`HD!,otp
ﬁ
ﬂ
`#ﬁ)!u-58N`r3)1
s
 
J3D
	
UT -vﬀ8`HD!,oq;ﬁ
`wFrhﬂ`#ﬁ
s
 `1HD!u-58S33_X
p6=K;6=Ke
A@l/5	 

	 "!,oqp
ﬁ
(rNXXB!
,o];ﬁ
`w(rS+
« æ «
g ﬀ	
p~@]H"!
,oqpﬀﬁ
6+Q;~@qH"!Go];ﬁ
\+
7
8#Dp1H;#ﬂﬂ
%
e
~@]H.-<;`LpS3ﬀW"w"pd+

4!u-[e
J3D1
s

 8
	
p~@]H"eﬀwFrS+
#ﬁ
;n@]H"eﬀ`(rS+

	`
46+
ﬀ	#ﬂﬂﬀ%d+
ZﬁﬁG-[pH";wr3S+
ZﬁﬁG-[pHD!
,oqpﬀﬁ
(ﬂ#ﬁD!
u-[p((r3L1
s

 J3J+
ZﬁﬁG-[pHD!
,o];ﬁ
`wFrLﬂ
`#ﬁ
s
 
1HD!
u-[pS33S+
	pd+

	58d+

%ﬂOﬀ	#M
e#
7
$Mﬀe A-
! @l5	 &#ﬀ'
	ﬁG+
ﬃ @l5	 ﬃﬂﬁ
ﬀ*,+
 @l5	  '
	ﬁG+
e P@ ﬂ
&#ﬀ'
	ﬁ(3)ﬁ
UTV>Oﬀﬁ,@
UT ,oqp
ﬁ
H
	,o];ﬁﬀ`H"ﬃ``r)
	
UT 4ﬂ##`/ﬀ	`nXXKﬃ(rN@
UT -]!,otp
ﬁ
(1Hu-0/3SXtp
ﬁﬀFﬀ	`u-0/3_Xq;ﬁﬀ1H"!,o];ﬁﬀ
	
UT Zﬁ
	ﬀ	 ,-]!u-u-0/3_Xp
ﬁ
XXlu-0/3_Xq;ﬁﬀJ333"
	
UT e 6o];
	 8(H
UT 
'6-0/5	~XX}ﬃ`r@?u-0/3_Xq;ﬁﬀF"u-0/3SXtp
ﬁﬀ`wFr3_X
UTY&	ﬁﬀﬁ,@
UT Zﬁ
	ﬀ	 ,-[e J3
	
UT ﬃ
'ﬂ
	\-[e \=
UT xﬂﬀ	\-v/ﬀ	`nXXKﬃ(rN@}!
u-vu-v/3_Xtpﬀﬁ
RXXlu-0/3_Xq;ﬁﬀJ333_X
ezM/ﬀ	zP@l/5	 

	 "!,oq>
	 ,+
izA@K$n-v/ﬀ	 
	 nXXBﬃ`r3Lﬂ4
/ﬀ	 ﬀ	 D!
,oqpﬀﬁ
XX}!,o];ﬁ
6+


%P@K$n-v/ﬀ	 
	 nXXBﬃ`r3Lﬂ4
/ﬀ	 ﬀ	 ~XXBﬃ``rS+
g ﬀ	
ZﬁﬁG-v,oqpﬀﬁ
Hﬀ	`,o];ﬁ
Hﬃ(r3S+
ﬀ4"!,o];
	 8F2"8
	

#
s
ﬂ# @}i#\+
ezM&#ﬀ'
	@}&#ﬀ'ﬀ	6+
pﬂ
	 @Eﬂﬂ#
	d+
g ﬀ	
s
ﬂ#~@qH\+
pﬂ
	A@qH"p#ﬁ,+
4ﬂ/5	`~XX}ﬃ`rL#ﬂﬂ
%
Zﬁﬁ
,-[!
,oqpﬀﬁ
F1Hu-v/3_Xtpﬀﬁ
J3S+
« æ 
Zﬁﬁ
,-vu-v/3_Xq;ﬁ
N1HD!,o];ﬁﬀJ3S+
s
ﬂ#~@]H
s
ﬂ
#w_-0/3_Xq;ﬁ
_-0/3_Xtp
ﬁ
w(rJ+

4_-0/3_Xq;ﬁ
(2H_-0/3_Xtp
ﬁ
(
	8
	n-]	ﬂpﬂﬀ	
ﬂ`#ﬁD!u-vu-0/3_Xq;ﬁﬀJ32LezM
&#ﬀ'ﬀ	J3)8
	
ezM/ﬀ	z@]H_-0/3_Xq;ﬁ
6+
ezM&#ﬀ'
	@]HD!u-]ezM/5	zJ3J+
pﬂ
	P@]H
s
G+

	ﬀ46+
ﬀ	#ﬂﬂﬀ%d+
ZﬁﬁG-[e 6o];ﬀ	 8NH
s
ﬂ#C3S+

	\+
4ﬂ`/ﬀ	nXXKﬃ`rL#ﬂﬂﬀ%
#
ﬃﬂﬁy@?/ﬀ	
 
	 ~XX}ﬃ`rJ+
g ﬀ	

4_-0/3_Xtp
ﬁ
(1H_-0/3_Xq;ﬁ
8ﬀ	
iz,-0/3:@]Hu-0/3_Xtp
ﬁ
6+
#ﬁ
iz,-0/3:@]H"ezM/ﬀ	
z6+

	ﬀ46+
ﬃﬂﬁy@qH\+
4ﬂx"ﬀ	
*ﬁyXXQ/D(rh#ﬂﬂ
%
ﬀ4!_-<izG-


%,-0x3332)!
u-<i
z,-0/33D8
	


%,-0xw(r3@]H


%\-0x3J+
#ﬁ
ﬃﬂﬁy@qH`xDwFrJ+
z
\+
ﬀ	
46+

	#ﬂﬂ
%d+


%,-<ﬃﬂﬁ3:@qH`/G+
ﬀ	6+

	#ﬂﬂ
%d+
4ﬂ`/ﬀ	e \oq>
	 `#ﬂﬂ
%
#
s
ﬂ
% @Q/ﬀ	 
	 yXXKﬃrS+
k8#A@Q/ﬀ	 
	 yXXlWbﬃ\+
g ﬀ	
s
ﬂ
%P@qH

ﬀ%\-C3S+
e ,-0/3:@qH"!_-<izG-
s
ﬂ
%S33S+

4iz,-
s
ﬂ
%S3DHu-
s
ﬂ
%S3_Xt;ﬁ
`8ﬀ	
iz,-
s
ﬂ
%S3.@]HDezM/ﬀ	z6+
#ﬁﬀ4izG-
s
ﬂ
%S3DH"ezM/ﬀ	z8
	
iz,-
s
ﬂ
%S3.@]H"iz,-
s
ﬂ
%S3Dw(rS+

	ﬀ46+
k8#A@]HFrS+
7
8#k8#`1"ﬃ#ﬂﬂ
%
ﬀ4k8#`1"ﬃrL
	8
	
!
u-<i
z,-


%\-k8#Nwr333
1L!u-[iz,-


%\-<k8#C3338
	
k8#A@]Hk8#wFrJ+
ﬀ	
46+

z

7
8ﬀ	!_-<izG-
s
ﬂ
%S331H"!_-<izG-


%,-k8#J333S+


%\--<k8#((r3ﬀW3m@qH


%,-k8#J3S+
k
8#P@]HWbk8#`wFrS+

	#ﬂﬂ
%d+
« æ ¤


%,--k8
#(r3ﬀW3m@]H
s
ﬂ
%d+
ﬀ	6+

	#ﬂﬂ
%d+
ﬀ	
46+

	Oﬀ	#M
e#
7
$Mﬀe G+

%ﬂﬃ###M
e#
7
$M
e
 P-
! @l5	 &#ﬀ'
	ﬁG+
ﬃ @l5	 ﬃﬂﬁ
ﬀ*,+
! @l5	 /5	ﬁG+
>ﬁ5#P@ ﬂ
&#ﬀ'
	ﬁ(3)ﬁ
UTV>Oﬀﬁ,@
UT !,oq>
	 H">ﬁ5#6oq>
	 
	!doq>ﬀ	 HyXXKﬃﬀ	
UT Wbﬃbﬃ`1H"!,o];
	 8(ﬀ	ﬃ
ﬂﬀ	\-[!d=l!,oq>
	 3"
	
UT 4ﬂ##`/ﬀ	`nXXKﬃ~@KZﬁ
	ﬀ	 ,-[!u-[!,-0/3yXXB!\-0/Dw(r3)`r33_X
UTY&	ﬁﬀﬁ,@
UT Zﬁ
	ﬀ	 ,-[>ﬁ5#J3
	ﬃ'ﬂ
	,-[>ﬁﬀ#6=Q!3SX
ﬃ
*ﬂ @K&#5'
	ﬁ:-<~XX?Wbﬃbﬃ`r3S+
/5	z @Q/ﬀ	 ﬀ	 D!
,oqpﬀﬁ
(rmXX}!,o];ﬁﬀ`wFrS+
 '
	A@l$y-~XXKﬃ(r3Lﬂ4` '
	ﬁ:-~XX}ﬃ`r3S+
> @Q/ﬀ	ﬁ:-yXXKﬃJ3J+
g ﬀ	
ZﬁﬁG-[!Goqp
ﬁﬀFH)>ﬁﬀ#6oqp
ﬁ
(
	!
,o];ﬁ
`H">ﬁ5#6o];ﬁ
J3S+
ZﬁﬁG-[!doqpﬀﬁ
Hﬀ	!do];ﬁ
HﬃC3S+
ZﬁﬁG-vWbﬃb
ﬃF1HD!,o];
	 8S3S+
4ﬂ/5	`nXXBﬃ(r^#ﬂﬂ
%
ﬃ
*ﬂ,-vWb
ﬃb/3.@]H"!u-[!,-0/33S+
4ﬂ`xﬀ	NrXXKﬃ`rL#ﬂﬂﬀ%
/5	zA@qH
%#ﬀ,-[!\-0/3S=l!\-0/"wr3)rJ=fxG=?ﬃJ3J+
ﬃ
*ﬂ,-Wbﬃb/wWbx3m@qH"!_-0/ﬀ	
zJ3S+
ﬃ
*ﬂ,-Wbﬃb/wWbx(r3@]H"!u-0/5	z(r3S+

	#ﬂﬂ
%d+
ﬃ
*ﬂ,-vWb
ﬃbu-0/wFr3h(r3m@qHD!u-[!\-0/w(r3L(r3S+
ﬀ	#ﬂﬂﬀ%d+
O
	#M
ﬀﬁﬂ,-[ﬃ
*ﬂ\=EﬁM;
	 8S3S+
4ﬂ/5	`nXXBﬃ(r^#ﬂﬂ
%
ﬃ
*ﬂ,-0/3:@qHﬃ
*ﬂ
,-v
%#
,-<ﬃﬀ*ﬂ6oqp
ﬁ
6=ﬃ
*ﬂ\o];ﬁ
\=/G=?ﬃJ33J+
ﬀ	#ﬂﬂﬀ%d+
4ﬂ/5	`nXXBﬃ(r^#ﬂﬂ
%
 
'
	,-<C3C-0/3SXtp
ﬁﬀ@]H"!,-0/3S+
4ﬂ`xﬀ	NrXXKﬃ`rL#ﬂﬂﬀ%
 '
	,-0x3C-v/3_Xtpﬀﬁ
@qH
ﬀ8\-[!
u-[!\-v/3nXX}!\-0/DwFr3Lr3S=?ﬃﬀ*ﬂ,-0x33S+
 '
	,-0x(r3-0/3_Xq;ﬁ
P@]H '
	,-0x3C-v/3_Xtpﬀﬁ
F(rS+

	#ﬂﬂ
%d+
 
'
	,-[ﬃF`r3C-0/3_Xq;ﬁﬀR@qHD!\-0/DwFr3LrS+
ﬀ	#ﬂﬂﬀ%d+
« æ »
>,-C3m@]H)>ﬁﬀ#6oqpﬀﬁ
6+
4ﬂ/5	rXXBﬃ(r^#ﬂﬂ
%
>\-0/3m@]H">\-v/(r3S+
4ﬂ`xﬀ	nXXKﬃ`rL#ﬂﬂﬀ%
>,-0/3m@]HD>\-0/3Lw
 '
	,-0/`r3C-0x3_Xq;ﬁﬀF" '
	,-0/`r3C-0x3SXtp
ﬁﬀ(wrS+

	#ﬂﬂ
%d+
ﬀ	#ﬂﬂﬀ%d+
>,-<ﬃJ3m@]H)>ﬁﬀ#6o];ﬁ
wFrS+
% 'Dﬃ###

g#M
;ﬂﬂ
%d+
4ﬂ/5	`nXXBﬃ(r^#ﬂﬂ
%
O

	#M
e#
7

$M
e u-
!,=?ﬃ\=Q '
	,-0/3S=l>ﬁﬀ#,-[>\-0/3yXX}>\-0/DwFr3Lr33S+
ﬀ	#ﬂﬂﬀ%d+

	ﬃ###M
e#
7
$M
e
 ,+

%ﬂﬃ###M
e ﬁﬂ-
! @Qﬀ	ﬂ
&#ﬀ'
	ﬁG+
>ﬁ5# @ ﬂ
&#ﬀ'
	ﬁG+
i'M
s
8ﬁ~@Qﬀ	 ﬃﬂﬁ

*F3Dﬁ
!~@Q/ﬀ	ﬁm-<~XXKi'M
s
8ﬁ3J+
g ﬀ	
4ﬂ/5	`nXXBi'M
s
8ﬁ#ﬂﬂ
%
!\-0/3m@]H
%#
,-[!,oqp
ﬁ
6=Q!,o];ﬁﬀ6=/G=Ki'M
s
8ﬁ3J+
ﬀ	#ﬂﬂﬀ%d+
% 'Dﬃ###

g#M
;ﬂﬂ
%d+
4ﬂ/5	`nXXBi'M
s
8ﬁ``rh#ﬂﬂ
%
O

	#M
ﬀﬁﬂ
,-
!u-[!,-0/3:XXB!,-0/"w(r3)r3J=KEﬁM;
	 8S3S+
ﬀ	#ﬂﬂﬀ%d+
ﬃ###M
e#
7

$M
e u-[!
,=^i'M
s
8ﬁG=l!d=B>ﬁﬀ#J3S+

	ﬃ###M
e ﬁﬂ6+


	`
	M
!ﬀ%M
e ﬁﬂ6+

« æ 
è ¯! 
QI¶
"
²G³´²Be¼Â
"
³´½Qµ0¶£À
 9<;=9> bU cUVC=LNBDTªb
G
T`cyLN
G
CqL
G
L4OFU PRBS@BÍCFEvPh@
G
¿TUVI
ïñðlòëóôVõôﬂö	÷øMùøVúûDðlüîý*ðﬂùeö	÷ôeó­ûSøSórýDö,÷øMùŁöøËöCîðFnôVõô6 :ù¡ D²õøc¢óð\£

"ﬃ44ﬀ	ﬁMﬃﬂﬀg#ﬀ'Fﬃﬀ "!
#ﬂ
	A-vO

	#C3

%ﬀ
 ﬃ
44ﬀ	ﬁMﬃﬂ
g#ﬀ'mﬁ
$%D>#M
¤ﬀ	Fﬁm-

$ﬂ 
	d=Qkgﬂ
	
4ﬂ
ﬁ3S+
$%D>#\+
$%D>#Mﬃﬂﬀ	
ﬁDﬁﬁ##">#\+
$%D>#Mﬃﬂﬀ	
ﬁ(ﬁ
$y-0/ﬀ	 ﬀ	 123)ﬂ4>
#Mﬃﬂﬀ	6+
$%D>#ﬁ
ﬂ
¤ﬀ	 @}>
#M
¤ﬀ	\+
Eﬂ
	ﬁn@}>
#Mﬃﬂﬀ	ﬁy-5rmXXBC3S+
ﬀ	ﬂ6+
$%D>#MZ$Fﬁ
$y-v/ﬀ	 
	 123)ﬂ4#ﬁ>#\+
$%D>#MZ$M
ﬃﬂﬀ	mﬁ"ﬁﬁ)>#MZ$6+
$%D>#MZ$M
ﬃﬂﬀ	ﬁFﬁ

$y-[i#
	 123)ﬂ
4>#MZ$M
ﬃﬂﬀ	6+
$%"ﬃ
44ﬀ	Mﬀ¤ﬀ	Fﬁm-]Eﬂ
	Mk
	
6=kgﬂ
	Mkﬀ	
J3S+
$%"ﬃ
44ﬀ	Fﬁ
ﬂ
¤ﬀ	 @Bﬃ
445	M
¤ﬀ	6+
Eﬂ
	ﬁn@}>
#Mﬃﬂﬀ	ﬁy-5rmXX}¥J3S+
ﬀ	ﬂ6+
$%"ﬃ
44ﬀ	M
Z$NﬁD$n-v/ﬀ	 
	 123)ﬂ
4ﬃ
44ﬀ	d+
$%"ﬃ
44ﬀ	M
Z$Mﬃﬂﬀ	mﬁﬁﬁ"ﬃ
44ﬀ	M
Z$\+
$%"ﬃ
44ﬀ	M
Z$Mﬃﬂﬀ	ﬁNﬁ

$y-[ﬃﬂﬁ

*
	 123)ﬂ
4ﬃ44ﬀ	MZ
$Mﬃﬂ5	6+
%ﬂ"!##ﬂy-[>#ﬁn@lﬀ	`ﬂ
>
#MZ
$Mﬃﬂ5	ﬁ3S+
%ﬂ"!##ﬂy-<ﬃ44ﬀ	ﬁn@Qﬀ	ﬂ
ﬃ44ﬀ	MZ$Mﬃﬂﬀ	
ﬁ3S+
%ﬂ
	Mﬃ44ﬀ	ﬁ~-
>#ﬁ @ ﬂ
>#MZ$M
ﬃﬂﬀ	ﬁG+
ﬃ44ﬀ	ﬁA@ ﬂ
ﬃ
44ﬀ	M
Z$Mﬃﬂﬀ	ﬁ3J+
UTV>Oﬀﬁ,@
UT >#ﬁuoqp
ﬁﬀ(H"
	">#ﬁGo];ﬁ
H"ﬃ
445	ﬁGo];ﬁ
W\X
UTY&	ﬁﬀﬁ,@
UT 4ﬂ##">ﬀ	>#ﬁuoq>
	 P@
UT Z##M
>#ﬁM4M
_-[>d=>
#ﬁ3D
	
UT 4ﬂ##ﬃ`ﬀ	ﬃ44ﬀ	ﬁGoq>
	 A@
UT Z##Mﬃ44ﬀ	ﬁM
4M
u-<ﬃ6=^ﬃ44ﬀ	ﬁ3_X

	ﬃ
445	ﬁMﬃﬂ
g#ﬀ'd+

« æ 
ïñðGayù÷ﬃö	÷øMùøVúûDðlüîý*ðﬂùeö	÷ôeó­ûSøSórýDö,÷øMùŁöøËöCîðFnôVõô6 :ù¡ D²õøc¢óð\£

"ﬃ44ﬀ	ﬁMﬃﬂﬀg#ﬀ'Fﬃﬀ "Eﬂ$y-vO

	#C3

7

8Zﬁﬁﬂ
	ﬁG+lﬁ"Zﬁﬁ
ﬂ
	ﬁG+
7

8Z\X¦	ﬀ8ﬀM
!##ﬂﬂ
	6+
%ﬀ
 "gﬂ$ﬃ44ﬀ	ﬁM
ﬃﬂ
g#ﬀ':ﬁ

%ﬂ"!##ﬂﬁ
	
7
Z,X¦	ﬀ8ﬀM
!##ﬂﬂ
	§-

g¨
`H2D>#MZ$6=Qiﬀ'"H2D>#M
Z$Mﬃﬂﬀ	J3S+

%ﬂ"!##ﬂﬁ
	
7
Z,X¦	ﬀ8ﬀM
!##ﬂﬂ
	§-

g¨
`H2"ﬃ44ﬀ	MZ$6=Qiﬀ'H2"ﬃ
445	MZ$Mﬃﬂﬀ	C3S+

%ﬂ"!##ﬂy-[>#ﬁn@lﬀ	`ﬂ
>
#MZ
$Mﬃﬂ5	ﬁ3ﬁ
g ﬀ	
4ﬂ>5	>#ﬁGot>
	 #ﬂﬂ
%!##ﬂ
u-[>
#ﬁ_-[>S33J+L
	#ﬂﬂ
%d+

	"!##ﬂG+

%ﬂ"!##ﬂy-<ﬃ44ﬀ	ﬁn@Qﬀ	ﬂ
ﬃ44ﬀ	MZ$Mﬃﬂﬀ	
ﬁ3ﬁ
g ﬀ	
4ﬂﬃ`5	ﬃ
44ﬀ	ﬁuoq>
	 `#ﬂﬂ
%!##ﬂu-<ﬃ44ﬀ	ﬁ_-<ﬃC33S+L
	#ﬂﬂ
%6+

	"!##ﬂG+

4	
ﬂ
	eﬀ	n-<{6=B|A@Q/ﬀ	 C3L	(/ﬀ	
 
	ﬀ'ﬁ/ﬀ	 \oqeﬀ	d+

$%DEﬂ
	M
>
#M
ﬁFﬁ
$y-[ﬃﬂﬁ

*
	 123hﬂ4i#\+
4	
ﬂ
	`i'MZ
	 5'
	ﬁy-
>#ﬁn@}>#MZ$Mﬃﬂﬀ	
ﬁG+

ﬁ @}Eﬂ
	
M
>#M
ﬁ 3h	ﬃﬂﬁ

*`ﬁ
;
	 8 @Bﬃﬂﬁ

*,+
i'
ﬂ @Bﬃﬂﬁ

*,+
!
	ﬂﬀ'C5	ﬂP@Bﬃﬂﬁ

*,+
kﬂ
	 @Bi#\+
g ﬀ	
i'
ﬂP@]H">#ﬁ_-vﬀﬁ_-v
ﬁGotp
ﬁ
C33So];	 8U+
« æ4æ
!
	ﬂﬀ'C5	ﬂP@qHFrS+
kﬂ
	A@qH\+
4ﬂ>5	
ﬁGoqp
ﬁ
`wFrXXl
ﬁGo];ﬁﬀ(#ﬂﬂ
%
Zﬁﬁ,-v
ﬁ_-]>`r3)1H
ﬁ_-]>S33S+

4`
ﬁ_-]>S3)H
ﬁ_-[>r3^8
	
kﬂ
	A@qHkﬂ
	wFrS+
#ﬁ
kﬂ
	A@qH\+

	`
46+
;
	 8@]H">#ﬁ_-vﬀﬁ_-[>J33So];ﬀ	 8d+
i'ﬂ
R@qH"i'ﬂ
bu-<;ﬀ	 8Fwkﬂ
	J3S+
!
	ﬂﬀ'Cﬀ	
ﬂ@]H"!ﬀ	ﬂﬀ'Cﬀ	ﬂb_-kﬂ
	FwFr3S+
ﬀ	#ﬂﬂﬀ%d+
	i'ﬂﬀ!
	ﬂﬀ'ﬀ	ﬂ
6+

	i'MZ
	 ﬀ'
	ﬁG+

4	
ﬂ
	`i'M
>
#ﬁy-

 @Bi#\+
>#ﬁn@}>#MZ$Mﬃﬂﬀ	
ﬁ3	`ﬃﬂﬁ
ﬀ*`ﬁ
>ﬁﬀ#~@Ki#\+
g ﬀ	
ZﬁﬁG-[>#ﬁGotp
ﬁ
FHﬀ	ﬀr)1HD>#ﬁuo];ﬁ
C3S+
ﬀ4
H"8
	
>ﬁ5#P@]HFrJ+
#ﬁ
>ﬁ5#P@]H,+
4ﬂ`/ﬀ	y-
wr3ﬀ~XXl
(rh#ﬂﬂ
%
4ﬂx5	n-v
/3ﬀWnXXBe5	\-0/G=Q
(rh/3^#ﬂﬂ
%
>ﬁﬀ#A@]H">ﬁﬀ#`wDi'M
Z
	 ﬀ'
	ﬁ_-
>#ﬁG=-5rhH2
(rL/DxG=lWH2xu=lH2/33S+
ﬀ	#ﬂﬂﬀ%d+

	#ﬂﬂ
%d+
ﬀ	
46+
	>ﬁﬀ#6+

	i'M
>#ﬁG+

4	
ﬂ
	`i'Mﬃ
445	ﬁ.-

 @Bﬃﬂﬁ

*,+
>#ﬁn@}>#MZ$Mﬃﬂﬀ	
ﬁ3	`ﬃﬂﬁ
ﬀ*`ﬁ
>ﬁﬀ#~@Ki#\+
g ﬀ	
ZﬁﬁG-[>#ﬁGotp
ﬁ
FHﬀ	ﬀW1HD>#ﬁGo];ﬁ
J3S+
>ﬁﬀ#~@]H\+
ﬀ4
)'ﬂ`W"H8
	
>ﬁ5#P@]H">ﬁﬀ#w
>#ﬁ_-vﬀW3Jo];
	 8bu-[>#ﬁu-v
W3So[;
	 8mwFr35W,+
ﬀ	
46+
« æ ­
4ﬂ/5	n-v
wW3ﬀ
¥AXX)-
`r3ﬀW#ﬂﬂ
%
4ﬂ`xﬀ	y-
wr)/35~XXBeﬀ	\-0/G=f
`r)/3h#ﬂﬂ
%
4ﬂ¤5	n-v
/"x3ﬀWnXXBeﬀ	\-vxG=Q
(rL/"x3^#ﬂﬂ
%
>ﬁﬀ#A@]H">ﬁﬀ#`wDi'M
Z
	 ﬀ'
	ﬁ_-[>
#ﬁG=
-IrLH2ﬀrL/x)¤d=lW"H2D¤6=lH2xG=K¥H2/33S+
ﬀ	#ﬂﬂﬀ%d+

	#ﬂﬂ
%d+
ﬀ	#ﬂﬂﬀ%d+
	>ﬁﬀ#6+

	i'Mﬃ44ﬀ	ﬁG+

4	
ﬂ
	`;ﬁ
M/5	z~-

Mﬀ,=
s
8ﬁM
 @}i#\+

M/ﬀ	z6=
s
8ﬁM;ﬁﬀR@?/ﬀ	
 3^	F/5	 
(ﬁ
g ﬀ	
ﬀ4
MﬀH
s
8ﬁM
8
	
	(
M/ﬀ	z6+
#ﬁ
	
s
8ﬁM;ﬁﬀ6+
ﬀ	
46+

	;ﬁ
M/ﬀ	z\+

%ﬂ
	M
>#ﬁM4M
8
%P-
>ﬁ5# @?ﬀ	 >#MZ$M
ﬃﬂﬀ	6+
;ﬁﬀ @?ﬀ	ﬂ
i#\+

MrS=fﬀMW,=f
MA@?ﬀ	 i#\+
>#ﬁ @?ﬀ	 >#MZ$M
ﬃﬂﬀ	ﬁ3ﬁ
g ﬀ	
ZﬁﬁG-[>ﬁﬀ#(H"	##C3S+
ZﬁﬁG-[>ﬁﬀ#6oqpﬀﬁ
F(rL1H";ﬁ
`ﬀ	;ﬁﬀ`1H">ﬁﬀ#6oq;ﬁ
(r3S+
ZﬁﬁG-v
Mr"1H
MW
	`
MW1H
M3S+
ZﬁﬁG-[>#ﬁGotp
ﬁ
N1H
M`ﬀ	`
Mr)1HD>#ﬁGo];ﬁ
J3S+
4ﬂ/5	rXX}>#ﬁ_-v
Mr3So];ﬁﬀN#ﬂﬂﬀ%
4ﬂ`xﬀ	NrXXK;ﬁﬀM/ﬀ	z,-

MrS=f
MW,=f/u=K>#ﬁ_-
MW3So];ﬁ
J3#ﬂﬂ
%
4ﬂ¤5	rmXX};ﬁ
M/ﬀ	zG-

MWG=f
M\=xG=K>
#ﬁ_-v
MC3Soq;ﬁ
J3#ﬂﬂ
%
;ﬁ
~@]H;ﬁﬀw(rS+
>ﬁﬀ#,-<;ﬁ
J3.@]H:-<kgﬂﬀ	
4ﬂ
ﬁG=
-]>#ﬁ_-v
Mr3C-0/3SoqZﬁﬁ,=
>#ﬁ_-vﬀMW3-0x3So]Zﬁﬁu=
>#ﬁ_-vﬀMC3-[¤S3So]Zﬁﬁm33S+
ﬀ	#ﬂﬂﬀ%d+

	#ﬂﬂ
%d+
ﬀ	#ﬂﬂﬀ%d+

	
	M
>#ﬁM4M
8
%,+

%ﬂ
	M
>#ﬁM4M
A-
>ﬁ5# @ ﬂ
D>#MZ$M
ﬃﬂﬀ	6+
« æ 

 @lﬀ	 i#\+
>#ﬁn@lﬀ	 >#MZ$M
ﬃﬂﬀ	ﬁ3ﬁ
;
	 8A@Kﬃﬂﬁﬀ
*,+
;ﬁ
 @Ki#\+
g ﬀ	
ZﬁﬁG-[>#ﬁGotp
ﬁ
FHﬀ	ﬀr)1HD>#ﬁuo];ﬁ
C3S+
;
	 8A@]Hi'M
>#ﬁ_-
,=Q>#ﬁ3S+
>ﬁﬀ#~@]H"	
7
>#MZ$~-5rmXX};
	 8S3S+
;ﬁ
A@]H"\+
ﬀ4
H"8
	
;ﬁﬀA@]H;ﬁ
wFrS+
>ﬁ5#,-<;ﬁ
J3.@]H.-

$ﬂ
 
	d=-[	##\=?	##\=K	##C33S+
#ﬁ
4ﬂ`/ﬀ	y-
wr3ﬀ~XXl
(rh#ﬂﬂ
%
4ﬂx5	n-v
/3ﬀWnXXBe5	\-0/G=Q
(rh/3^#ﬂﬂ
%

	
Mﬀ>#ﬁM
4M
8ﬀ%u-
>ﬁﬀ#\=l;ﬁ
6=f
`r)/xG=fxG=l/G=K>
#ﬁ3S+
ﬀ	#ﬂﬂﬀ%d+

	#ﬂﬂ
%d+
ﬀ	
46+
ZﬁﬁG-<;ﬁ
`H";
	 8S3S+

	
	M
>#ﬁM4M
G+

%ﬂ
	M
Eﬂ
	Mk
	Mﬃ
44ﬀ	ﬁP-
>ﬁ5# @lﬀ	 ﬃ
44ﬀ	M
Z$Mﬃﬂﬀ	6+
;ﬁﬀ @lﬀ	ﬂ
"i#\+
>#ﬁn@lﬀ	 >#MZ$M
ﬃﬂﬀ	 3Lﬁ
g ﬀ	
ZﬁﬁG-[>ﬁﬀ#(H"	##C3S+
ZﬁﬁG-[>ﬁﬀ#6oqpﬀﬁ
F(rL1H";ﬁ
`ﬀ	;ﬁﬀ`1H">ﬁﬀ#6oq;ﬁ
(r3S+
ZﬁﬁG-[>#ﬁH"	##C3S+
4ﬂ/5	rXX}>#ﬁGo];ﬁ
#ﬂﬂ
%
4ﬂ`xﬀ	NrXXQ/D#ﬂﬂ
%
;ﬁ
A@]H";ﬁ
wrS+
>ﬁﬀ#G-<;ﬁ
C3y@qH.-[Eﬂ
	Mk
	\=
-[>#ﬁS-0/3So]Zﬁﬁu=f>
#ﬁ_-0x3SoqZﬁﬁG=	##\=K	##C33S+

	#ﬂﬂ
%d+
ﬀ	#ﬂﬂﬀ%d+

	
	M
Eﬂ
	Mk
	Mﬃ
44
	ﬁG+

%ﬂ
	Mkgﬂ
	Mk
	M
ﬃ44
	ﬁA-
>ﬁ5# @?ﬀ	 ﬃ44ﬀ	MZ$M
ﬃﬂﬀ	6+
;ﬁﬀ @?ﬀ	ﬂ
i#\+

MrS=fﬀMW,=

M\=fﬀM¥P@?ﬀ	 i#\+
>#ﬁ @?ﬀ	 >#MZ$Mﬃﬂﬀ	
ﬁm3Lﬁ
g ﬀ	
ZﬁﬁG-[>ﬁﬀ#(H"	##C3S+
ZﬁﬁG-[>ﬁﬀ#6oqpﬀﬁ
F(rL1H";ﬁ
`ﬀ	;ﬁﬀ`1H">ﬁﬀ#6oq;ﬁ
(r3S+
«Ò­ 
ZﬁﬁG-v
Mr"1H
MW
	`
MW1H
M`ﬀ	`
M1H
M
¥J3S+
ZﬁﬁG-[>#ﬁGotp
ﬁ
N1H
M¥ﬀ	`
Mr)1HD>#ﬁGo];ﬁ
J3S+
4ﬂ/5	rXX}>#ﬁ_-v
Mr3So];ﬁﬀN#ﬂﬂﬀ%
4ﬂ`xﬀ	NrXXK;ﬁﬀM/ﬀ	z,-

MrS=f
MW,=f/u=K>#ﬁ_-
MW3So];ﬁ
J3#ﬂﬂ
%
4ﬂ¤5	rmXX};ﬁ
M/ﬀ	zG-

MWG=f
M\=xG=K>
#ﬁ_-v
MC3Soq;ﬁ
J3#ﬂﬂ
%
4ﬂ;ﬀ	rNXXK;ﬁﬀM/ﬀ	z,-

M\=f
M¥6=?¤d=}>#ﬁ_-
M
¥J3So];ﬁ
J3#ﬂﬂ
%
;ﬁ
P@]HD;ﬁ
w(rS+
>ﬁﬀ#G-<;ﬁ
C3y@qH.-kgﬂ
	Mk
	6=
-[>#ﬁS-v
Mr3C-0/3So]ZﬁﬁG=
>#ﬁS-v
MW3C-0x3So]ZﬁﬁG=
>#ﬁS-v
MC3C-[¤J3So]ZﬁﬁG=
>#ﬁS-v
M¥J3C-<;C3So]Zﬁﬁ:33J+

	#ﬂﬂ
%d+
ﬀ	#ﬂﬂﬀ%d+

	#ﬂﬂ
%d+
ﬀ	#ﬂﬂﬀ%d+

	
	Mkgﬂ
	Mk
	M
ﬃ44ﬀ	ﬁ,+

%ﬂ
	Mﬃ44ﬀ	ﬁM
4M
P-
>ﬁ5# @ ﬂ
"ﬃ
44ﬀ	M
Z$Mﬃﬂﬀ	6+

 @lﬀ	 ﬃﬂﬁﬀ
*,+
>#ﬁn@lﬀ	 >#MZ$M
ﬃﬂﬀ	ﬁ:3Lﬁ
;
	 8A@Kﬃﬂﬁﬀ
*,+
;ﬁ
 @Ki#\+
g ﬀ	
ZﬁﬁG-[>#ﬁGotp
ﬁ
FHﬀ	ﬀW1HD>#ﬁGo];ﬁ
J3S+
;
	 8A@]Hi'Mﬃ
44ﬀ	ﬁS-v
G=f>
#ﬁ3S+
>ﬁﬀ#~@]H"	
7
ﬃ44ﬀ	MZ$~-5rmXXK;
	 8S3S+
;ﬁ
A@]H"\+
ﬀ4
)'ﬂ`W"H8
	

	M
Eﬂ
	Mk
	M
ﬃ44ﬀ	ﬁu-
>ﬁﬀ#\=l;ﬁ
6=B>#ﬁ_-v
W33S+
ﬀ	
46+
4ﬂ/5	n-v
wW3ﬀ
¥AXX)-
`r3ﬀW#ﬂﬂ
%
4ﬂ`xﬀ	y-
wr)/35~XXBeﬀ	\-0/G=f
`r)/3h#ﬂﬂ
%
4ﬂ¤5	n-v
/"x3ﬀWnXXBeﬀ	\-vxG=Q
(rL/"x3^#ﬂﬂ
%

	
Mkgﬂﬀ	Mk
	Mﬃ
44ﬀ	ﬁ_-<>ﬁﬀ#6=
;ﬁ
6=fﬀrL/x)¤d=B¤d=QxG=Q/G=K>#ﬁ3S+
ﬀ	#ﬂﬂﬀ%d+

	#ﬂﬂ
%d+
ﬀ	#ﬂﬂﬀ%d+
ZﬁﬁG-<;ﬁ
`H";
	 8S3S+

	
	Mﬃ44ﬀ	ﬁM
4M
,+

%ﬂ
	Mﬃ44ﬀ	ﬁ~-
>#ﬁ @ ﬂ
>#MZ$M
ﬃﬂﬀ	ﬁG+
«Ò­«
ﬃ44ﬀ	ﬁA@ ﬂ
ﬃ
44ﬀ	M
Z$Mﬃﬂﬀ	ﬁ3ﬁ
g ﬀ	
ZﬁﬁG-[>#ﬁGotp
ﬁ
FHﬀ	">
#ﬁGo];ﬁﬀFHDﬃ44ﬀ	ﬁGoq;ﬁ
W3S+
4ﬂ>5	>#ﬁGot>
	 #ﬂﬂ
%

	M
>#ﬁM4Mﬀu-
>#ﬁ_-[>S3J=Q>6=K>#ﬁ_-<AXXB>`r33S+
ﬀ	#ﬂﬂﬀ%d+
4ﬂﬃ`5	ﬃ
44ﬀ	ﬁuoq>
	 `#ﬂﬂ
%

	Mﬃ
44ﬀ	ﬁM4M
u-
ﬃ44ﬀ	ﬁ_-<ﬃC3S=Qﬃ6=K>#ﬁS-AXXKﬃW33S+
ﬀ	#ﬂﬂﬀ%d+

	
	Mﬃ44ﬀ	ﬁG+


	ﬃ
445	ﬁMﬃﬂ
g#ﬀ'd+

«Ò­
 9<;=9r; PRBS@BDTTUVT b
G
TcL4N
G
CQL
G
LOU:PRBS@B CzEwPh@
G
¿zTUVI
ïñðlòëóôVõôﬂö	÷øMùøVúKnôVõôeóróðﬂóûDøMórý*ö	÷øMùöø'öCîð(nôVõô6 :ù¡ "ªõø¢óð6£

"ﬃ44ﬀ	ﬁMﬃﬂﬀg#ﬀ'Fﬃﬀ "!
#ﬂ
	A-<ﬃ###3

%ﬀ
 ﬃ
44ﬀ	ﬁMﬃﬂ
g#ﬀ'mﬁ
$%D>#M
¤ﬀ	Fﬁm-

$ﬂ 
	d=Qkgﬂ
	
4ﬂ
ﬁ3S+
$%D>#\+
$%D>#Mﬃﬂﬀ	
ﬁDﬁﬁ##">#\+
$%D>#Mﬃﬂﬀ	
ﬁ(ﬁ
$y-0/ﬀ	 ﬀ	 123)ﬂ4>
#Mﬃﬂﬀ	6+
$%D>#ﬁ
ﬂ
¤ﬀ	 @}>
#M
¤ﬀ	\+
Eﬂ
	ﬁn@}>
#Mﬃﬂﬀ	ﬁy-5rmXXBC3S+
ﬀ	ﬂ6+
$%D>#MZ$Fﬁ
$y-v/ﬀ	 
	 123)ﬂ4#ﬁ>#\+
$%D>#MZ$M
ﬃﬂﬀ	mﬁ"ﬁﬁ)>#MZ$6+
$%D>#MZ$M
ﬃﬂﬀ	ﬁFﬁ

$y-[i#
	 123)ﬂ
4>#MZ$M
ﬃﬂﬀ	6+
$%"ﬃ
44ﬀ	Mﬀ¤ﬀ	Fﬁm-]Eﬂ
	Mk
	
6=kgﬂ
	Mkﬀ	
J3S+
$%"ﬃ
44ﬀ	Fﬁ
ﬂ
¤ﬀ	 @Bﬃ
445	M
¤ﬀ	6+
Eﬂ
	ﬁn@}>
#Mﬃﬂﬀ	ﬁy-5rmXX}¥J3S+
ﬀ	ﬂ6+
$%"ﬃ
44ﬀ	M
Z$NﬁD$n-v/ﬀ	 
	 123)ﬂ
4ﬃ
44ﬀ	d+
$%"ﬃ
44ﬀ	M
Z$Mﬃﬂﬀ	mﬁﬁﬁ"ﬃ
44ﬀ	M
Z$\+
$%"ﬃ
44ﬀ	M
Z$Mﬃﬂﬀ	ﬁNﬁ

$y-[ﬃﬂﬁ

*
	 123)ﬂ
4ﬃ44ﬀ	MZ
$Mﬃﬂ5	6+
%ﬂ"!##ﬂy-[>#ﬁn@lﬀ	`ﬂ
>
#MZ
$Mﬃﬂ5	ﬁ3S+
%ﬂ"!##ﬂy-<ﬃ44ﬀ	ﬁn@Qﬀ	ﬂ
ﬃ44ﬀ	MZ$Mﬃﬂﬀ	
ﬁ3S+
%ﬂ
	Mﬃ44ﬀ	ﬁ~-
>#ﬁ @ ﬂ
>#MZ$M
ﬃﬂﬀ	ﬁG+
ﬃ44ﬀ	ﬁA@ ﬂ
ﬃ
44ﬀ	M
Z$Mﬃﬂﬀ	ﬁ3J+
UTV>Oﬀﬁ,@
UT >#ﬁuoqp
ﬁﬀ(H"
	">#ﬁGo];ﬁ
H"ﬃ
445	ﬁGo];ﬁ
W\X
UTY&	ﬁﬀﬁ,@
UT 4ﬂ##">ﬀ	>#ﬁuoq>
	 P@
UT Z##M
>#ﬁM4M
_-[>d=>
#ﬁ3D
	
UT 4ﬂ##ﬃ`ﬀ	ﬃ44ﬀ	ﬁGoq>
	 A@
UT Z##Mﬃ44ﬀ	ﬁM
4M
u-<ﬃ6=^ﬃ44ﬀ	ﬁ3_X

	ﬃ
445	ﬁMﬃﬂ
g#ﬀ'd+

«Ò­4¤
ïñðGayù÷ﬃö	÷øMùøVúKnôVõôeóróðﬂóûDøMórý*ö	÷øMùöø'öCîð(nôVõô6 :ù¡ "ªõø¢óð6£

"ﬃ44ﬀ	ﬁMﬃﬂﬀg#ﬀ'Fﬃﬀ "Eﬂ$y-<ﬃ###3

7

8Zﬁﬁﬂ
	ﬁG+lﬁ"Zﬁﬁ
ﬂ
	ﬁG+
7

8Z\X¦	ﬀ8ﬀM
!##ﬂﬂ
	6+
%ﬀ
 "gﬂ$ﬃ44ﬀ	ﬁM
ﬃﬂ
g#ﬀ':ﬁ

%ﬂ"!##ﬂﬁ
	
7
Z,X¦	ﬀ8ﬀM
!##ﬂﬂ
	§-

g¨
`H2D>#MZ$6=Qiﬀ'"H2D>#M
Z$Mﬃﬂﬀ	J3S+

%ﬂ"!##ﬂﬁ
	
7
Z,X¦	ﬀ8ﬀM
!##ﬂﬂ
	§-

g¨
`H2"ﬃ44ﬀ	MZ$6=Qiﬀ'H2"ﬃ
445	MZ$Mﬃﬂﬀ	C3S+

%ﬂ"!##ﬂy-[>#ﬁn@lﬀ	`ﬂ
>
#MZ
$Mﬃﬂ5	ﬁ3ﬁ
g ﬀ	
4ﬂ>5	>#ﬁGot>
	 #ﬂﬂ
%!##ﬂ
u-[>
#ﬁ_-[>S33J+L
	#ﬂﬂ
%d+

	"!##ﬂG+

%ﬂ"!##ﬂy-<ﬃ44ﬀ	ﬁn@Qﬀ	ﬂ
ﬃ44ﬀ	MZ$Mﬃﬂﬀ	
ﬁ3ﬁ
g ﬀ	
4ﬂﬃ`5	ﬃ
44ﬀ	ﬁuoq>
	 `#ﬂﬂ
%!##ﬂu-<ﬃ44ﬀ	ﬁ_-<ﬃC33S+L
	#ﬂﬂ
%6+

	"!##ﬂG+

4	
ﬂ
	eﬀ	n-<{6=B|A@Q/ﬀ	 C3L	(/ﬀ	
 
	ﬀ'ﬁ/ﬀ	 \oqeﬀ	d+

$%DEﬂ
	M
>
#M
ﬁFﬁ
$y-[ﬃﬂﬁ

*
	 123hﬂ4i#\+
4	
ﬂ
	`i'MZ
	 5'
	ﬁy-
>#ﬁn@}>#MZ$Mﬃﬂﬀ	
ﬁG+

ﬁ @}Eﬂ
	
M
>#M
ﬁ 3h	ﬃﬂﬁ

*`ﬁ
;
	 8 @Bﬃﬂﬁ

*,+
i'
ﬂ @Bﬃﬂﬁ

*,+
!
	ﬂﬀ'C5	ﬂP@Bﬃﬂﬁ

*,+
kﬂ
	 @Bi#\+
g ﬀ	
i'
ﬂP@]H">#ﬁ_-vﬀﬁ_-v
ﬁGotp
ﬁ
C33So];	 8U+
«Ò­,»
!
	ﬂﬀ'C5	ﬂP@qHFrS+
kﬂ
	A@qH\+
4ﬂ>5	
ﬁGoqp
ﬁ
`wFrXXl
ﬁGo];ﬁﬀ(#ﬂﬂ
%
Zﬁﬁ,-v
ﬁ_-]>`r3)1H
ﬁ_-]>S33S+

4`
ﬁ_-]>S3)H
ﬁ_-[>r3^8
	
kﬂ
	A@qHkﬂ
	wFrS+
#ﬁ
kﬂ
	A@qH\+

	`
46+
;
	 8@]H">#ﬁ_-vﬀﬁ_-[>J33So];ﬀ	 8d+
i'ﬂ
R@qH"i'ﬂ
bu-<;ﬀ	 8Fwkﬂ
	J3S+
!
	ﬂﬀ'Cﬀ	
ﬂ@]H"!ﬀ	ﬂﬀ'Cﬀ	ﬂb_-kﬂ
	FwFr3S+
ﬀ	#ﬂﬂﬀ%d+
	i'ﬂﬀ!
	ﬂﬀ'ﬀ	ﬂ
6+

	i'MZ
	 ﬀ'
	ﬁG+

4	
ﬂ
	`i'M
>
#ﬁy-

 @Bi#\+
>#ﬁn@}>#MZ$Mﬃﬂﬀ	
ﬁ3	`ﬃﬂﬁ
ﬀ*`ﬁ
>ﬁﬀ#~@Ki#\+
g ﬀ	
ZﬁﬁG-[>#ﬁGotp
ﬁ
FHﬀ	ﬀr)1HD>#ﬁuo];ﬁ
C3S+
ﬀ4
H"8
	
>ﬁ5#P@]HFrJ+
#ﬁ
>ﬁ5#P@]H,+
4ﬂ`/ﬀ	y-
wr3ﬀ~XXl
(rh#ﬂﬂ
%
4ﬂx5	n-v
/3ﬀWnXXBe5	\-0/G=Q
(rh/3^#ﬂﬂ
%
>ﬁﬀ#A@]H">ﬁﬀ#`wDi'M
Z
	 ﬀ'
	ﬁ_-
>#ﬁG=-5rhH2
(rL/DxG=lWH2xu=lH2/33S+
ﬀ	#ﬂﬂﬀ%d+

	#ﬂﬂ
%d+
ﬀ	
46+
	>ﬁﬀ#6+

	i'M
>#ﬁG+

4	
ﬂ
	`i'Mﬃ
445	ﬁ.-

 @Bﬃﬂﬁ

*,+
>#ﬁn@}>#MZ$Mﬃﬂﬀ	
ﬁ3	`ﬃﬂﬁ
ﬀ*`ﬁ
>ﬁﬀ#~@Ki#\+
g ﬀ	
ZﬁﬁG-[>#ﬁGotp
ﬁ
FHﬀ	ﬀW1HD>#ﬁGo];ﬁ
J3S+
>ﬁﬀ#~@]H\+
ﬀ4
)'ﬂ`W"H8
	
>ﬁ5#P@]H">ﬁﬀ#w
>#ﬁ_-vﬀW3Jo];
	 8bu-[>#ﬁu-v
W3So[;
	 8mwFr35W,+
ﬀ	
46+
«Ò­L
4ﬂ/5	n-v
wW3ﬀ
¥AXX)-
`r3ﬀW#ﬂﬂ
%
4ﬂ`xﬀ	y-
wr)/35~XXBeﬀ	\-0/G=f
`r)/3h#ﬂﬂ
%
4ﬂ¤5	n-v
/"x3ﬀWnXXBeﬀ	\-vxG=Q
(rL/"x3^#ﬂﬂ
%
>ﬁﬀ#A@]H">ﬁﬀ#`wDi'M
Z
	 ﬀ'
	ﬁ_-[>
#ﬁG=
-IrLH2ﬀrL/x)¤d=lW"H2D¤6=lH2xG=K¥H2/33S+
ﬀ	#ﬂﬂﬀ%d+

	#ﬂﬂ
%d+
ﬀ	#ﬂﬂﬀ%d+
	>ﬁﬀ#6+

	i'Mﬃ44ﬀ	ﬁG+

4	
ﬂ
	`;ﬁ
M/5	z~-

Mﬀ,=
s
8ﬁM
 @}i#\+

M/ﬀ	z6=
s
8ﬁM;ﬁﬀR@?/ﬀ	
 3^	F/5	 
(ﬁ
g ﬀ	
ﬀ4
MﬀH
s
8ﬁM
8
	
	(
M/ﬀ	z6+
#ﬁ
	
s
8ﬁM;ﬁﬀ6+
ﬀ	
46+

	;ﬁ
M/ﬀ	z\+

%ﬂ">#ﬁM
4M
8ﬀ%~-
>ﬁ5# @?ﬀ	 >#MZ$M
ﬃﬂﬀ	6+
;ﬁﬀ @?ﬀ	ﬂ
i#\+

MrS=fﬀMW,=f
MA@?ﬀ	 i#\+
>#ﬁ @?ﬀ	 >#MZ$M
ﬃﬂﬀ	ﬁ3ﬁ
g ﬀ	
ZﬁﬁG-[>ﬁﬀ#(H"	##C3S+
ZﬁﬁG-[>ﬁﬀ#6oqpﬀﬁ
F(rL1H";ﬁ
`ﬀ	;ﬁﬀ`1H">ﬁﬀ#6oq;ﬁ
(r3S+
ZﬁﬁG-v
Mr"1H
MW
	`
MW1H
M3S+
ZﬁﬁG-[>#ﬁGotp
ﬁ
N1H
M`ﬀ	`
Mr)1HD>#ﬁGo];ﬁ
J3S+
4ﬂ/5	rXX}>#ﬁ_-v
Mr3So];ﬁﬀN#ﬂﬂﬀ%
4ﬂ`xﬀ	NrXXK;ﬁﬀM/ﬀ	z,-

MrS=f
MW,=f/u=K>#ﬁ_-
MW3So];ﬁ
J3#ﬂﬂ
%
4ﬂ¤5	rmXX};ﬁ
M/ﬀ	zG-

MWG=f
M\=xG=K>
#ﬁ_-v
MC3Soq;ﬁ
J3#ﬂﬂ
%
;ﬁ
~@]H;ﬁﬀw(rS+
>ﬁﬀ#,-<;ﬁ
J3.@]H:-<kgﬂﬀ	
4ﬂ
ﬁG=
-]>#ﬁ_-v
Mr3C-0/3SoqZﬁﬁ,=
>#ﬁ_-vﬀMW3-0x3So]Zﬁﬁu=
>#ﬁ_-vﬀMC3-[¤S3So]Zﬁﬁm33S+
ﬀ	#ﬂﬂﬀ%d+

	#ﬂﬂ
%d+
ﬀ	#ﬂﬂﬀ%d+

	">#ﬁM
4M
8ﬀ%,+

%ﬂ
	M
>#ﬁM4M
A-
>ﬁ5# @ ﬂ
D>#MZ$M
ﬃﬂﬀ	6+
«Ò­4

 @lﬀ	 i#\+
>#ﬁn@lﬀ	 >#MZ$M
ﬃﬂﬀ	ﬁ3ﬁ
;
	 8A@Kﬃﬂﬁﬀ
*,+
;ﬁ
 @Ki#\+
g ﬀ	
ZﬁﬁG-[>#ﬁGotp
ﬁ
FHﬀ	ﬀr)1HD>#ﬁuo];ﬁ
C3S+
;
	 8A@]Hi'M
>#ﬁ_-
,=Q>#ﬁ3S+
>ﬁﬀ#~@]H"	
7
>#MZ$~-5rmXX};
	 8S3S+
;ﬁ
A@]H"\+
ﬀ4
H"8
	
;ﬁﬀA@]H;ﬁ
wFrS+
>ﬁ5#,-<;ﬁ
J3.@]H.-

$ﬂ
 
	d=-[	##\=?	##\=K	##C33S+
#ﬁ
4ﬂ`/ﬀ	y-
wr3ﬀ~XXl
(rh#ﬂﬂ
%
4ﬂx5	n-v
/3ﬀWnXXBe5	\-0/G=Q
(rh/3^#ﬂﬂ
%
>#ﬁM4M
8
%u-
>ﬁﬀ#\=l;ﬁ
6=f
`r)/xG=fxG=l/G=K>
#ﬁ3S+
ﬀ	#ﬂﬂﬀ%d+

	#ﬂﬂ
%d+
ﬀ	
46+
ZﬁﬁG-<;ﬁ
`H";
	 8S3S+

	
	M
>#ﬁM4M
G+

%ﬂkﬂ
	M
Eﬂ
	Mk
	P-

 @Qﬀ	 ﬃﬂﬁ

*,+
>#ﬁ @Qﬀ	 >
#MZ
$Mﬃﬂ5	6+
i'M
Eﬂ
	Mk
	R@ ﬂﬀi
# 3Dﬁ
g ﬀ	
ZﬁﬁG-[>#ﬁH"	##C3S+
ﬀ4
)'ﬂ`WH"8
	
i'M
Eﬂ
	Mk
	R@]H\+
#ﬁ
i'M
Eﬂ
	Mk
	R@]H">
#ﬁGo];
	 8bu-]>#ﬁGo];
	 8:wr3ﬀW,+
ﬀ	
46+

	kﬂ
	M
Eﬂ
	Mk
	6+

$%/ﬀ	ﬁﬁ
$y-[i#
	 12,=
i#
	 12,=
i#
	 12(3)ﬂ
4ﬃﬂﬁ

*G+
%ﬂkﬂ
	Mkgﬂ
	Mkﬀ	
-

 @l5	 ﬃﬂﬁ
ﬀ*,+
>#ﬁ @l5	 >#MZ$Mﬃﬂﬀ	ﬁG+
p
ﬁ
 @ ﬂ
/5	ﬁG+
i'Mkgﬂ
	Mkﬀ	
@ ﬂ
i# 3Dﬁ
g ﬀ	
ZﬁﬁG-[>#ﬁGotp
ﬁ
FHﬀ	ﬀW1HD>#ﬁGo];ﬁ
J3S+
i'Mk
gﬂ
	Mk
	
R@]H\+
4ﬂ/5	n-v
wW3ﬀ
¥AXX)-
`r3ﬀW#ﬂﬂ
%
«Ò­ æ
4ﬂ`xﬀ	y-
wr)/35~XXBeﬀ	\-0/G=f
`r)/3h#ﬂﬂ
%
4ﬂ¤5	n-v
/"x3ﬀWnXXBeﬀ	\-vxG=Q
(rL/"x3^#ﬂﬂ
%
p
ﬁﬀ,-0/G=xG=}¤S3m@]H"i'Mkgﬂ
	Mk
	(wFrS+
i'Mkgﬂﬀ	Mk
	R@]Hi'Mk
gﬂ
	Mk
	
(w
i'MZ
	 5'
	ﬁS-[>#ﬁG=F-IrhH2
`r)/x)¤6=
WH2L¤d=lH2xG=?¥H2/33J+
ﬀ	#ﬂﬂﬀ%d+

	#ﬂﬂ
%d+
ﬀ	#ﬂﬂﬀ%d+

	kﬂ
	Mkgﬂ
	Mkﬀ	
6+

%ﬂ
	M
Eﬂ
	Mk
	Mﬃ
44ﬀ	ﬁP-
>ﬁ5# @Qﬀ	 ﬃ
445	MZ$Mﬃﬂﬀ	\+
>#ﬁ @Qﬀ	 >
#MZ
$Mﬃﬂ5	6+
i'M
s
8ﬁ~@Qﬀ	 ﬃﬂﬁ

* 3Dﬁ
g ﬀ	
ZﬁﬁG-[>ﬁﬀ#(H"	##C3S+
ZﬁﬁG-[>#ﬁH"	##C3S+
% 'Dﬃ###

g#M
;ﬂﬂ
%\-<k$#G=hi'M
s
8
ﬁ3S+
4ﬂ/5	rXX}>#ﬁGo];ﬁ
#ﬂﬂ
%

#
Eﬁn@Qﬂ
	ﬁ
ﬀ	i#~@]H:-0/bu-0/`r33ﬀW,+
g ﬀ	
4ﬂx5	rmXX?/"#ﬂﬂ
%
>ﬁﬀ#,-[Eﬁw`x3m@qH:-[Eﬂﬀ	Mkﬀ	
6=
-]>#ﬁ_-0/3So]ZﬁﬁG=f>#ﬁ_-0x3So]ZﬁﬁG=f	##\=B	##C33S+
ﬀ	#ﬂﬂﬀ%d+

	\+
ﬀ	#ﬂﬂﬀ%d+

	
	M
Eﬂ
	Mk
	Mﬃ
44
	ﬁG+

%ﬂ
	Mkgﬂ
	Mk
	M
ﬃ44
	ﬁA-
>ﬁ5# @?ﬀ	 ﬃ44ﬀ	MZ$M
ﬃﬂﬀ	6+
p
ﬁ
 @?ﬀ	 ﬃﬂﬁ

*,+

MrS=fﬀMW,=

M\=fﬀM¥P@?ﬀ	 i#\+
>#ﬁ @?ﬀ	 >#MZ$Mﬃﬂﬀ	
ﬁm3Lﬁ
/5	zA@}ﬃﬂﬁﬀ
*,+
g ﬀ	
ZﬁﬁG-[>ﬁﬀ#(H"	##C3S+
ZﬁﬁG-[>ﬁﬀ#6oqpﬀﬁ
F1H"p
ﬁ
`
	"p
ﬁ
1HD>ﬁ5#6o];ﬁ
J3S+
ZﬁﬁG-v
Mr"1H
MW
	`
MW1H
M`ﬀ	`
M1H
M
¥J3S+
ZﬁﬁG-[>#ﬁGotp
ﬁ
N1H
M¥ﬀ	`
Mr)1HD>#ﬁGo];ﬁ
J3S+
/5	zA@qH"p
ﬁﬀ6+
4ﬂ/5	rXX}>#ﬁ_-v
Mr3So];ﬁﬀN#ﬂﬂﬀ%
4ﬂ`xﬀ	NrXXK;ﬁﬀM/ﬀ	z,-

MrS=f
MW,=f/u=K>#ﬁ_-
MW3So];ﬁ
J3#ﬂﬂ
%
4ﬂ¤5	rmXX};ﬁ
M/ﬀ	zG-

MWG=f
M\=xG=K>
#ﬁ_-v
MC3Soq;ﬁ
J3#ﬂﬂ
%
«Ò­­
4ﬂ;ﬀ	rNXXK;ﬁﬀM/ﬀ	z,-

M\=f
M¥6=?¤d=}>#ﬁ_-
M
¥J3So];ﬁ
J3#ﬂﬂ
%
>ﬁﬀ#G-0/ﬀ	
zJ3n@qH:-k
gﬂ
	Mk
	
6=
-[>#ﬁS-v
Mr3C-0/3So]ZﬁﬁG=
>#ﬁS-v
MW3C-0x3So]ZﬁﬁG=
>#ﬁS-v
MC3C-[¤J3So]ZﬁﬁG=
>#ﬁS-v
M¥J3C-<;C3So]Zﬁﬁ:33J+
/5	zP@]H/ﬀ	
z`w(rS+

	#ﬂﬂ
%d+
ﬀ	#ﬂﬂﬀ%d+

	#ﬂﬂ
%d+
ﬀ	#ﬂﬂﬀ%d+

	
	Mkgﬂ
	Mk
	M
ﬃ44ﬀ	ﬁ,+

%ﬂ
	Mﬃ44ﬀ	ﬁM
4M
P-
>ﬁ5# @ ﬂ
"ﬃ
44ﬀ	M
Z$Mﬃﬂﬀ	6+

 @lﬀ	 ﬃﬂﬁﬀ
*,+
>#ﬁn@lﬀ	 >#MZ$M
ﬃﬂﬀ	ﬁ:3Lﬁ
i'M
Eﬂﬀ	Mkﬀ	
 @Ki#\+
i'Mk
gﬂ
	Mk
	
R@Ki#\+
i'Mﬃ
445	ﬁ @Kﬃﬂﬁﬀ
*,+
p
ﬁ
 @Q/ﬀ	ﬁm--
wW3ﬀ¥AXXL-v
r3ﬀW,=
-v
w3ﬀnXXL-v
r3ﬀW,=
yXXD-vﬀ(r35C3S+
g ﬀ	
ZﬁﬁG-[>#ﬁGotp
ﬁ
FHﬀ	ﬀW1HD>#ﬁGo];ﬁ
J3S+
kﬂ
	MﬀEﬂ
	Mk
	
,-v
,=>#ﬁ_-vﬀW3J=i'M
Eﬂ
	Mk
	C3S+
kﬂ
	Mkgﬂﬀ	Mk
	G-v
G=>#ﬁG=?p
ﬁ
6=li'Mk
gﬂ
	Mk
	
J3S+
i'Mﬃ
445	ﬁ~@]Hi'M
Eﬂ
	Mk
	(w"i'Mkgﬂ
	Mk
	6+
>ﬁﬀ#~@]H"	
7
ﬃ44ﬀ	MZ$~-5rmXXKi'M
ﬃ44ﬀ	ﬁ3J+
g ﬀ	
%
 'ﬃ###

g#MO

	G+

4`
)'ﬂ
`WHD8
	

	
M
Eﬂﬀ	Mkﬀ	
Mﬃ44ﬀ	ﬁS-
>ﬁﬀ#6=?>#ﬁS-v
W3S=fi'M
s
8
ﬁH2ﬀ3S+

	`
46+
%
 'ﬃ###

g#M;ﬂﬂﬀ%d+
4ﬂ`/ﬀ	y-
wW3ﬀ¥AXXD-v
(r3ﬀW#ﬂﬂ
%
% 'ﬃ###
ﬀg#M;ﬂﬂ
%d+
4ﬂx5	n-v
wFrL/3ﬀ~XXBeﬀ	\-v/G=Q
(rL/3h#ﬂﬂ
%
4ﬂ¤`ﬀ	n-v
/Dx35W~XX
e5	\-0xG=Q
(rh/"x3h#ﬂﬂ
%

	
Mk
gﬂ
	Mk
	
Mﬃ44
	ﬁ_-
>ﬁﬀ#6=li'M
Eﬂ
	Mk
	(wDpﬀﬁ
,-0/u=xG=K¤S3S=

(rL/DxL¤d=K¤d=QxG=Q/G=B>#ﬁ3S+

	#ﬂﬂ
%d+
ﬀ	#ﬂﬂﬀ%d+

	#ﬂﬂ
%d+
ﬀ	6+

	
	Mﬃ44ﬀ	ﬁM
4M
,+

«Ò­S
%ﬂ
	Mﬃ44ﬀ	ﬁ~-
>#ﬁ @ ﬂ
>#MZ$M
ﬃﬂﬀ	ﬁG+
ﬃ44ﬀ	ﬁA@ ﬂ
ﬃ
44ﬀ	M
Z$Mﬃﬂﬀ	ﬁ3ﬁ
g ﬀ	
ZﬁﬁG-[>#ﬁGotp
ﬁ
FHﬀ	">
#ﬁGo];ﬁﬀFHDﬃ44ﬀ	ﬁGoq;ﬁ
W3S+
4ﬂ>5	>#ﬁGot>
	 #ﬂﬂ
%

	M
>#ﬁM4Mﬀu-
>#ﬁ_-[>S3J=Q>6=K>#ﬁ_-<AXXB>`r33S+
ﬀ	#ﬂﬂﬀ%d+
% 'Dﬃ###

g#M
;ﬂﬂ
%\-
	M
!5'
	6=^i'M
s
8ﬁH2W3S+
4ﬂﬃ`5	*
ﬁﬃ44ﬀ	ﬁGoq>
	 #ﬂﬂ
%

	Mﬃ
44ﬀ	ﬁM4M
u-
ﬃ44ﬀ	ﬁ_-<ﬃC3S=Qﬃ6=K>#ﬁS-AXXKﬃW33S+
ﬀ	#ﬂﬂﬀ%d+

	
	Mﬃ44ﬀ	ﬁG+


	ﬃ
445	ﬁMﬃﬂ
g#ﬀ'd+

« 
è ¯$
ì ¶£³î¶)ÂÉ½Á³ª¿½A¦²ª©·¼)«¶¬©:·Âæ¿
 9ﬃÉ9> ­ANC_îUVd®­nN`ELE¢tvNLO°¯ cyL4BS¿zTUy­nN`C_yE
ïñðlòëóôVõôﬂö	÷øMùøVúK±k÷rù=ß^ð,²±k÷] 7ö h³¢÷ﬃöCAŁØý*öôU¢óð(±k÷rù=ß 

";ﬁﬀﬁ"
	"ﬃﬀ "!#ﬂ
	A-[e
g#;ﬀ	ﬁ3

7

8Z\Xtp5	#
ﬂ
	6+ﬁ)Z\Xpﬀ	#
ﬂ
	d+
7

8Z\X¦	ﬀ8ﬀM
!##ﬂﬂ
	6+
 
	
$%"&#ﬀ'
	(ﬁ)%
*,+
%ﬀ
 ;ﬁ
ﬁﬁ

;ﬁﬀM&ﬂP@lz
%ﬂﬀ	d+

$%"&#ﬀ'
	ﬁﬁ"$.-0/ﬀ	
 
	 123)ﬂ
4&#5'
	6+
$%DE#ﬂ5n-[E#ﬂﬀM;ﬀ	 8§@Bﬃﬂﬁ

*3"ﬁ
ﬂ
! @B&#ﬀ'
	ﬁ:-5rmXX}E#ﬂﬀM;
	 8S3S+
;
	 8@Bﬃﬂﬁ
ﬀ*,+
ﬀ	ﬂ6+
$%DE#ﬂ5MZﬁﬁ`ﬁﬁﬁ)E#ﬂﬀd+
%ﬂ"!##ﬂﬁh	
7
Z\X¦	ﬀ8ﬀM
!##ﬂﬂ
	,-

g¨
`H2DE#ﬂﬀd=Kiﬀ'H2DE#ﬂ5MZﬁﬁ3S+

$%";ﬁ
.-[E#ﬂ5M;
	 8R@Kﬃﬂﬁ

*3"ﬁ
	
7
;5'
Mkﬂ
	ﬂ##
7

8%
*,+

%ﬂ`/ﬀ	
#
y-<;n@Qﬀ	ﬂﬀ;ﬁ
J3S+
%ﬂ"pﬀ	#
.-<;A@?ﬀ	ﬂ
;ﬁ
C3S+
%ﬂﬃy-
; @Qﬀ	ﬂﬀ;ﬁﬀ6+
/
5'@Qﬀ	 E#ﬂﬀMZﬁﬁ3J+
4	
ﬂ
	`&	M4M;ﬁ
~-<;n@K;ﬁﬀJ3h	Eﬂﬂ#
	d+
%ﬂy-
; @Qﬀ	ﬂﬀ;ﬁﬀ6+
««
/
5'@lﬂ
 E#ﬂﬀMZﬁﬁ3J+
%ﬂy-
; @lﬀ	ﬂ
";ﬁ
\+
/
5' @?ﬂ
 E#ﬂ5MZﬁﬁG+
ﬃﬁﬀM&	P@?ﬂ
 Eﬂﬂ#
	 3S+

%
*

$%"iﬂG+
$%"ﬃﬂﬀ	(ﬁﬁﬁ)iﬂ,+
$%"iﬂﬁ
ﬂ
/
5'@BE#ﬂﬀMZﬁﬁG+
izA@Kﬃﬂ5	6+
ﬀ	ﬂ6+
$%";ﬁ
.-[E#ﬂ5M;
	 8R@Kﬃﬂﬁ

*3"ﬁ)	
7
;5'C
Mkﬂﬀ	ﬂ##
7

8
ﬂ


A@Kﬃﬂ5	6+
s

#~@Kﬃﬂ5	6+
ﬀ	ﬂ6+

	;ﬁ
ﬁG+

«
ïñðGayù÷ﬃö	÷øMùøVúK±k÷rù=ß^ð,²±k÷] 7ö h³¢÷ﬃöCAŁØý*öôU¢óð(±k÷rù=ß 

";ﬁﬀﬁ"
	"ﬃﬀ "Eﬂ$y-[e
g#;ﬀ	ﬁ3

7

8Z\X¦	ﬀ8ﬀM
!##ﬂﬂ
	6+
%ﬀ
 "gﬂ$;ﬁ
ﬁﬁ

%ﬂ"!##ﬂﬁ
	
7
Z,X¦	ﬀ8ﬀM
!##ﬂﬂ
	\-vﬀg¨
H2"iﬂG=?iﬀ'"H2"ﬃﬂ5	J3J+

%ﬂ`/ﬀ	
#
y-<;n@Qﬀ	ﬂﬀ;ﬁ
J3"ﬁ
g ﬀ	
;6X

~@]H"	
7
iﬂ,+
;6X

6X</
ﬀ'R@qH"	##,+
;6X

6XqizP@qH"	##,+
;6X
s
#n@]H;dX

6+

	`/ﬀ	
#
G+

%ﬂ"pﬀ	#
.-<;A@?ﬀ	ﬂ
;ﬁ
C3Dﬁ
ﬃ\=KizA@Kﬃﬂ5	6+
g ﬀ	
ﬃn@]H;dX

6+
7
8#"ﬃH"	###ﬂﬂﬀ%
izA@]HﬃdXtiz6+
!##ﬂ
u-<ﬃJ3J+
ﬃA@]HDiz\+
ﬀ	#ﬂﬂﬀ%d+

	"pﬀ	#
,+

%ﬂﬃy-
; @Qﬀ	ﬂﬀ;ﬁﬀ6+
/
5'@Qﬀ	 E#ﬂﬀMZﬁﬁ3ﬁ
i
7
M
s
#A@Bﬃﬂﬀ	\+
g ﬀ	
i
7
M
s
#A@]HD	
7
iﬂ,+
i
7
M
s
#6X</
ﬀ'§@]H`/
5'U+
i
7
M
s
#6Xqi
z@]H"	##\+
;6X
s
#\XqizP@qHi
7
M
s
#\+
;6X
s
#n@]Hi
7
M
s
#,+

	ﬃ6+
«4¤

4	
ﬂ
	`&	M4M;ﬁ
~-<;n@K;ﬁﬀJ3h	Eﬂﬂ#
	Fﬁ
g ﬀ	
	;dX


dXqiz(H)	##,+

	&	M
4M;ﬁﬀ6+

%ﬂy-
; @Qﬀ	ﬂﬀ;ﬁﬀ6+
/
5'@ ﬂﬀE#ﬂﬀMZﬁﬁ3ﬁ
#M

P@Bﬃﬂﬀ	\+
g ﬀ	
ﬀ4;dX

dXqizH"	##8
	
ﬁ;ﬁ
M&ﬂ
6+
#ﬁ
#M

P@qH;dX

6+
;dX

P@]H;6X

6Xqiz\+
/
5'@]H;dX

dX[/
ﬀ'U+
!##ﬂ
u-v#M


J3S+
ﬀ	
46+

	6+

%ﬂy-
; @lﬀ	ﬂ
";ﬁ
\+
/
5' @ ﬂ
DE#ﬂ5MZﬁﬁG+
ﬃﬁﬀM&	P@ ﬂ
DEﬂﬂ#
	 3Dﬁ
#M

P@Bﬃﬂﬀ	\+
g ﬀ	
ﬀ4;dX

dXqizH"	##8
	
ﬃﬁﬀM&	P@qH
s
G+
#ﬁ
ﬃﬁﬀM&	P@qH"p#ﬁ,+
#M

P@qH;dX

6+
;dX

P@]H;6X

6Xqiz\+
/
5'@]H;dX

dX[/
ﬀ'U+
!##ﬂ
u-v#M


J3S+
ﬀ	
46+

	6+


	;ﬁ
ﬁG+

«,»
 9ﬃÉ9r; bU cUVC=LNBDTl¯ U^@aîUVE
G
@4L
G
sxBP­ANC_îUVd°­nNELwtíNrLO´¯ cyL4BS¿zTUn­ANC_yE
ïñðlòëóôVõôﬂö	÷øMùøVúûDðlüîý*ðﬂùeö	÷ôeóµŁ¾ðlõVð, 2øeõöhøeúnôm±k÷rùîßVðG²R±÷] 2öL³¢÷ﬃöC~Łý*öôU¢óð(±k÷rùîß 


	ﬂ
ﬀ	 ﬃﬀ D!#ﬂ
	A-vO
	#
e
g#`;ﬀ	ﬁ3

7

8;ﬁ
ﬁG+
 
	
$%"&#ﬀ'
	(ﬁ)%
*,+
7

84	ﬀﬂ
	:9519(-<;46=?>
 8A@B&#ﬀ'
	C3D	Eﬂﬂ#
	Fﬁ12G+
7

84	ﬀﬂ
	:951HJ9(-<;
46=?>
 8A@K&#ﬀ'
	C3L	Eﬂﬂ#
	Fﬁ12,+
7

84	ﬀﬂ
	:9529(-<;46=?>
 8A@B&#ﬀ'
	C3D	Eﬂﬂ#
	Fﬁ12G+
7

84	ﬀﬂ
	:952HJ9(-<;
46=?>
 8A@K&#ﬀ'
	C3L	Eﬂﬂ#
	Fﬁ12,+
%ﬀ
 ﬂﬀ	 (ﬁ
%5 &#ﬀ'
	M;ﬁ
ﬁﬁ)	
7
;ﬁ
ﬁm-[&#ﬀ'ﬀ	J3S+
ﬁD&#ﬀ'ﬀ	M;ﬁ
ﬁG+
%ﬂ"e ﬁﬂ~-]¦	ﬁﬂ
6=fﬂP@lﬀ	`ﬂ
;ﬁ
J3S+
UTV>Oﬀﬁ,@
UT &'%$,-vﬂ
J3SX
UTY&	ﬁﬀﬁ,@
UT Zﬁ
	ﬀ	 ,-vﬂJ3
	ﬃ'ﬂ
	,-vﬂ6=^ﬀ	¦	ﬁﬂC3_X

	`ﬂ
ﬀ	 \+

«L
ïñðGayù÷ﬃö	÷øMùøVúûDðlüîý*ðﬂùeö	÷ôeóµŁ¾ðlõVð, 2øeõöhøeúnôm±k÷rùîßVðG²R±÷] 2öL³¢÷ﬃöC~Łý*öôU¢óð(±k÷rùîß 


	ﬂ
ﬀ	 ﬃﬀ DEﬂ$n-Oﬀ	#
eﬀg#;ﬀ	ﬁ3

7

8Zﬁﬁﬂ
	ﬁG+lﬁ"Zﬁﬁ
ﬂ
	ﬁG+
%ﬀ
 "gﬂ$ﬂ5	 (ﬁ

%ﬂ`/ﬀ	ﬁﬂ
	MﬂA-[!n@lﬀ	`ﬂ
&#ﬀ'
	ﬁ3"ﬁ
g ﬀ	
4ﬂ/5	!Goqp
ﬁﬀPXXB!,o];ﬁﬀ(rh#ﬂﬂ
%

#
s
ﬀ'%P@K&#ﬀ'
	6+
ﬃﬂﬁ @Q/5	 

	 "!,ot>
	 G+
g ﬀ	
s
ﬀ'%P@]HD!u-v/"wFr3S+
ﬃﬂﬁ @]HD!,otp
ﬁ
\+
4ﬂx5	*
ﬁ"!,oqp
ﬁ
PXXQ/"#ﬂﬂ
%

4
s
ﬀ'%(1)!u-0x3L8
	
!u-0xwr3m@]HD!u-vx3S+
#ﬁ
ﬃﬂﬁy@]H`x)wFrS+

z
6+

	ﬀ46+
ﬀ	#ﬂﬂﬀ%d+
!u-<ﬃﬂﬁ3:@]H
s
ﬀ'%d+

	\+
ﬀ	#ﬂﬂﬀ%d+

	`/ﬀ	ﬁﬂ
	Mﬂ6+

%ﬂ
7

%n-[{6=K|P@?ﬀ	ﬂ
&#ﬀ'ﬀ	J3"ﬁ
s
ﬀ'%P@}&#ﬀ'ﬀ	6+
g ﬀ	
s
ﬀ'%P@]HD{6+
{n@]H"|d+
|~@]H
s
5'%d+

	
7

%d+

%ﬂﬃﬀﬂ
	A-
! @Qﬀ	ﬂ
&#ﬀ'
	ﬁG+
ﬃ
*ﬂM/ﬀ	z@lﬂ
/ﬀ	
  3Dﬁ
p
ﬁ
 @Qﬂ
	ﬁﬀ
	(/ﬀ	 P@qHD!,oqp
ﬁ
6+
;ﬁ
 @Qﬂ
	ﬁﬀ
	(/ﬀ	 P@qHD!,o];ﬁﬀ6+
;
	 8A@Qﬂ
	ﬁﬀ
	(/ﬀ	 P@qH";ﬁﬀ`Dp
ﬁ
wFrS+
ﬃ
*ﬂMﬀ#~@B&#ﬀ'ﬀ	6+
«4
;46=K>
 8A@l/ﬀ	 
	 D!Goq>
	 ,+
g ﬀ	
ZﬁﬁG-<;
	 8F2HC3S+

7

%\-[!u-[p
ﬁ
wFr3J=K!_--[p
ﬁ
`w;ﬁﬀJ3ﬀW33S+
ﬀ4"!u-[p
ﬁ
w(r3)2L!_-<;ﬁ
C3D8
	

7
ﬀ%\-[!u-[p
ﬁ
Fwr3S=K!u-<;ﬁ
J33J+
ﬀ	
46+
ﬀ4"!u-[p
ﬁ
J3"2D!u-<;ﬁﬀJ3L8
	

7
ﬀ%\-[!u-[p
ﬁ
J3S=Q!_-<;ﬁ
C33S+
ﬀ	
46+
ﬀ4"!u-[p
ﬁ
w(r3)2L!_-[p
ﬁﬀJ3)8
	

7
ﬀ%\-[!u-[p
ﬁ
Fwr3S=K!u-[p
ﬁ
J33S+
ﬀ	
46+
ﬃ
*ﬂMﬀ#~@qH"!_-[p
ﬁﬀJ3S+
;4A@]H)p
ﬁﬀ`w(rS+K>
 8A@qH;ﬁ
\+
#ﬂﬂ
%
;4A@]H;
4wFrS+
7
8
#"!_-<;4C3D1"ﬃ
*ﬂ
M
#
#ﬂﬂ
%
;4A@]H";4wrS+

	#ﬂﬂ
%d+
>
 8P@]HD>
 8`rS+
7
8
#"!_-[>
 8J3D2"ﬃ
*ﬂM
##ﬂﬂ
%
>
 8A@qH">
 8`(rS+

	#ﬂﬂ
%d+
zﬀ
7
8
	>
 8`1);4\+

7
ﬀ%\-[!u-<;4J3S=Q!u-]>
 8C33S+
ﬀ	#ﬂﬂﬀ%d+
!u-[p
ﬁ
J3:@qH"!_-[>
 8J3S+
!u-[>
 8J3:@qHﬃ
*ﬂ
M
#
,+
ﬃ
*ﬂM/ﬀ	zP@qH">
 86+
ZﬁﬁG-[p
ﬁﬀF1H"ﬃ
*ﬂM/ﬀ	z(
	ﬃ
*ﬂM/ﬀ	z(1HD;ﬁ
C3S+

	ﬃﬀﬂ
	d+

EﬁM;
	 8R@lﬂﬀ	ﬁ

	ﬃﬂﬁ

*~@]HFr5,+

%ﬂ
ﬀﬁﬂ~-[!
n@l5	ﬂ
&#ﬀ'
	ﬁ3"ﬁ
p
ﬁ
 @Qﬂ
	ﬁﬀ
	(/ﬀ	 P@qHD!,oqp
ﬁ
6+
;ﬁ
 @Qﬂ
	ﬁﬀ
	(/ﬀ	 P@qHD!,o];ﬁﬀ6+
;
	 8A@Qﬂ
	ﬁﬀ
	(/ﬀ	 P@qH";ﬁﬀ`Dp
ﬁ
wFrS+
g ﬀ	
ZﬁﬁG-vW1HDEﬁM;
	 8J3S+
ﬀ4;
	 8(1H"EﬁM;
	 8`8
	
/ﬀ	ﬁﬂﬀ	Mﬂ,-[!3S+
#ﬁ

#
ﬃ
*ﬂM/ﬀ	z@?/ﬀ	 
	 D!Goq>
	 ,+
g ﬀ	
ﬃ
ﬂ
	\-[!,=fﬃ
*ﬂ
M/ﬀ	zJ3S+
« æ
ﬀﬀﬁﬂ,-[!u-[p
ﬁ
§XXBﬃﬀ*ﬂM/5	z((r33S+
ﬀﬀﬁﬂ,-[!u-<ﬃ
*ﬂM/ﬀ	zNwFrXXB;ﬁ
J33S+

	\+
ﬀ	
46+

	
ﬀﬁﬂ6+

%ﬂﬀ%#
y-v/ﬀ	%\=l;46=?>
 8A@?ﬀ	ﬂ
;ﬁ
C3Dﬁ
E#ﬂﬀ @}E#ﬂﬀMZﬁﬁu+
pﬀ	ﬁﬀ8P@}Eﬂﬂ#
	6+
g ﬀ	
,-0/ﬀ	%6=?E#ﬂﬀd=?p5	ﬁﬀ8
J3S+
7
8#D	ﬂpﬀ	ﬁﬀ8`#ﬂﬂ
%
ﬃG-<;4\=QE#ﬂﬀS3J+
G-0/ﬀ	%6=lE#ﬂﬀ6=Kpﬀ	ﬁﬀ8J3J+

4	ﬂpﬀ	ﬁﬀ88
	
ﬃ,-[>ﬀ 86=lE#ﬂﬀS3S+
,-0/ﬀ	%6=lE#ﬂﬀd=Kp5	ﬁﬀ8
J3S+

	`
46+
ﬀ	#ﬂﬂﬀ%d+

	
%#
\+

%ﬂ"e .-[;46=B>
 8\=f
%A@Qﬀ	ﬂﬀ;ﬁ
J3"ﬁ
;4M
pﬀ	ﬁﬀ86=l>
 8M
pﬀ	ﬁﬀ8@BEﬂﬂ#ﬀ	d+
;4M
E#ﬂﬀd=?>
 8MﬀE#ﬂﬀ6=ﬀ%M
E#ﬂ5§@}E#ﬂﬀMZﬁﬁG+
;\=B>d=Q.@Ki#\+
g ﬀ	
ZﬁﬁG-[	ﬂn-<&	M4M;ﬁ
G-<;4C3
	&	M4M;ﬁ
,-[>ﬀ 8J333S+
,-<;
46=l;4M
E#ﬂﬀd=Q;4M
pﬀ	ﬁﬀ8J3J+
,-[>ﬀ 86=?>ﬀ 8M
E#ﬂﬀd=l>ﬀ 8M
pﬀ	ﬁﬀ8J3S+
ﬀ%M
E#ﬂ5§@qHD	
7
E#ﬂﬀ~-
%dXtE#ﬂﬀM#ﬀ	 8S3J+
;n@]HFrS+}>P@]HFrJ+ln@]HrS+
ZﬁﬁG-[	ﬂn-<;4M
pﬀ	ﬁﬀ8Nﬀ	">ﬀ 8M
pﬀ	ﬁﬀ8J33S+
ﬀ4"	ﬂ.-<;4M
pﬀ	ﬁﬀ8Fﬂ">
 8Mﬀpﬀ	ﬁ58J3D8
	
#ﬂﬂﬀ%
ﬀ4`2ﬀ%6XtE#ﬂ5M;
	 8(8
	

%M
E#ﬂﬀUXq;
	 8§@]Hﬀ%6XtE#ﬂ5M;
	 8d+
ﬃ,-
%6=f
%M
E#ﬂﬀS3S+

%M
E#ﬂﬀR@]HD	
7
E#ﬂﬀ~-v
%dXtE#ﬂﬀM#
	 8S3S+
y@]H(rS+
ﬀ	
46+
ﬀ4;4M
E#ﬂ5UXt!u-<;J31H">ﬀ 8M
E#ﬂﬀUX!u-]>S3"8
	

%M
E#ﬂﬀUXt!u-v3n@]H";4MﬀE#ﬂﬀdXt!_-<;J3S+
y@]H"wFrS+B;A@]H;w(rS+

4;2D;4M
E#ﬂﬀUXq;ﬀ	 8(8
	
!##ﬂu-[;4MﬀE#ﬂﬀJ3S+
,-<;
46=Q;4M
E#ﬂ5d=l;4M
pﬀ	ﬁﬀ8J3J+

z

7
8ﬀ	;4M
pﬀ	ﬁﬀ86+
«­
;~@]HFrS+

	ﬀ46+
#ﬁ

%M
E#ﬂﬀUXt!u-v3n@]HD>
 8M
E#ﬂ5UXt!u-[>S3S+
y@]H"wFrS+}>P@]H">w(rS+

4">`2)>
 8M
E#ﬂﬀUXq;
	 8F8
	
!##ﬂu-]>
 8M
E#ﬂ5S3S+
,-[>ﬀ 86=l>
 8M
E#ﬂﬀd=l>
 8M
p5	ﬁﬀ8
J3S+

z

7
8ﬀ	>
 8M
pﬀ	ﬁﬀ8\+
>A@]HFrS+

	ﬀ46+
ﬀ	
46+

	#ﬂﬂ
%d+
ﬀ	
46+
ﬀ4"	ﬂ;4Mﬀpﬀ	ﬁ58`8
	
#ﬂﬂﬀ%
ﬀ4`2ﬀ%6XtE#ﬂ5M;
	 8(8
	

%M
E#ﬂﬀUXq;
	 8§@]Hﬀ%6XtE#ﬂ5M;
	 8d+
ﬃ,-
%6=f
%M
E#ﬂﬀS3S+

%M
E#ﬂﬀR@]HD	
7
E#ﬂﬀ~-v
%dXtE#ﬂﬀM#
	 8S3S+
y@]H(rS+
ﬀ	
46+
ﬀ%M
E#ﬂ5UXt!u-v3n@]H";
4M
E#ﬂﬀUXt!u-<;C3S+
.@]HwrS+?;n@]H;w(rS+
ﬀ4;2";4M
E#ﬂﬀUXt;
	 8F8
	
!##ﬂu-<;4M
E#ﬂﬀS3S+
,-[;46=l;4M
E#ﬂﬀd=Q;
4M
p5	ﬁﬀ8
J3S+
z

7
8
	;4M
pﬀ	ﬁﬀ86+
;~@]H(rS+
ﬀ	
46+

	#ﬂﬂ
%d+
#ﬁ
#ﬂﬂﬀ%
ﬀ4`2ﬀ%6XtE#ﬂ5M;
	 8(8
	

%M
E#ﬂﬀUXq;
	 8§@]Hﬀ%6XtE#ﬂ5M;
	 8d+
ﬃ,-
%6=f
%M
E#ﬂﬀS3S+

%M
E#ﬂﬀR@]HD	
7
E#ﬂﬀ~-v
%dXtE#ﬂﬀM#
	 8S3S+
y@]H(rS+
ﬀ	
46+
ﬀ%M
E#ﬂ5UXt!u-v3n@]HD>ﬀ 8M
E#ﬂﬀUX!u-]>S3S+
.@]HwrS+K>~@]H">w(rS+
ﬀ4>`2D>
 8MﬀE#ﬂﬀdXq;
	 8F8
	
!##ﬂu-[>
 8M
E#ﬂﬀS3S+
,-]>
 8\=?>
 8M
E#ﬂ5d=l>
 8M
pﬀ	ﬁﬀ8J3J+
z

7
8
	>
 8Mﬀpﬀ	ﬁ586+
>A@]H(rS+
ﬀ	
46+

	#ﬂﬂ
%d+
ﬀ	
46+
ﬀ%M
E#ﬂ5UXq;
	 8§@]HrS+
ﬃ,-v
%6=fﬀ%M
E#ﬂ5S3S+

	"e G+

«S
%ﬂ"e ﬁﬂ~-]¦	ﬁﬂ
6=fﬂP@lﬀ	`ﬂ
;ﬁ
J3Dﬁ
E#ﬂﬀMrS=?E#ﬂ5MW @BE#ﬂ5MZﬁﬁG+
Mﬃﬁ
M&	 @BEﬂﬂ#
	d+
;46=QﬂM;4 @K;ﬁ
.-]¦	ﬁﬂ
dXE#ﬂﬀM;
	 8S3S+
>
 86=lﬂ
M
>
 8@K;ﬁ
.-]¦	ﬁﬂ
dXE#ﬂﬀM;
	 8S3S+
g ﬀ	
,-]¦	ﬁﬂ
6=lE#ﬂﬀMrS=QMﬃﬁ
M&	J3J+
ﬀ4"	ﬂMﬃﬁ
M&	`8
	
G-]¦	ﬁﬂ
6=QE#ﬂﬀMW,=QMﬃﬁ
M&	J3S+

4Mﬃﬁ
M&	8
	
ﬀﬀﬁﬂ,-[E#ﬂﬀMr_Xt!u-5rAXXE#ﬂ5Mr_Xq;
	 8J33S+
ﬃ,-vﬂ
6=lE#ﬂﬀMr3S+
#ﬁ
ﬃ,-<;
46=?E#ﬂﬀMr3J+fﬃ,-[>ﬀ 86=?E#ﬂﬀMW3S+
ﬀ%#
,-q¦	ﬁﬂ6=f;4\=K>
 8J3S+
e ﬁﬂ,-<;46=ﬂM;
4J3S+
e ﬁﬂ,-[>
 86=ﬂM
>
 8J3J+
e u-ﬂ
M;46=^ﬂM
>
 86=^ﬂC3S+

	`
46+
ﬀ	
46+

	"e ﬁﬂ6+


	`ﬂ
ﬀ	 \+

 S
 9ﬃÉ9É PRBS@BDTTUVTB¯ UV@a*UVE
G
@4L
G
s²B­nNCF_*UVd®­ANEL¹tvNrLO®¯ cL,BS¿TUy­nNCF_yE
ïñðlòëóôVõôﬂö	÷øMùøVúKnôVõôeóróðﬂó¶Ł¾ðlõVð, 2øMõ2ö¢øVúô.±÷rù=ß^ð,²±k÷] 7öh³¢÷ﬃöCPŁØý*öôU¢óð±k÷rùîß 


	ﬂ
ﬀ	 ﬃﬀ D!#ﬂ
	A-<ﬃ###ﬀe
g#`;ﬀ	ﬁ3

7

8;ﬁ
ﬁG+
 
	
$%"&#ﬀ'
	(ﬁ)%
*,+
7

84	ﬀﬂ
	:9519(-<;46=?>
 8A@B&#ﬀ'
	C3D	Eﬂﬂ#
	Fﬁ12G+
7

84	ﬀﬂ
	:951HJ9(-<;
46=?>
 8A@K&#ﬀ'
	C3L	Eﬂﬂ#
	Fﬁ12,+
7

84	ﬀﬂ
	:9529(-<;46=?>
 8A@B&#ﬀ'
	C3D	Eﬂﬂ#
	Fﬁ12G+
7

84	ﬀﬂ
	:952HJ9(-<;
46=?>
 8A@K&#ﬀ'
	C3L	Eﬂﬂ#
	Fﬁ12,+
%ﬀ
 ﬂﬀ	 (ﬁ
%5 &#ﬀ'
	M;ﬁ
ﬁﬁ)	
7
;ﬁ
ﬁm-[&#ﬀ'ﬀ	J3S+
ﬁD&#ﬀ'ﬀ	M;ﬁ
ﬁG+
%ﬂ"e ﬁﬂ~-]¦	ﬁﬂ
6=fﬂP@lﬀ	`ﬂ
;ﬁ
6+
ﬃ
###M
!
%8 @lﬀ	 i
#3S+
UTV>Oﬀﬁ,@
UT &'%$,-vﬂ
J3SX
UTY&	ﬁﬀﬁ,@
UT Zﬁ
	ﬀ	 ,-vﬂJ3
	ﬃ'ﬂ
	,-vﬂ6=^ﬀ	¦	ﬁﬂC3_X

	`ﬂ
ﬀ	 \+

  «
ïñðGayù÷ﬃö	÷øMùøVúKnôVõôeóróðﬂó¶Ł¾ðlõVð, 2øMõ2ö¢øVúô.±÷rù=ß^ð,²±k÷] 7öh³¢÷ﬃöCPŁØý*öôU¢óð±k÷rùîß 


	ﬂ
ﬀ	 ﬃﬀ DEﬂ$n-[ﬃ###
e
g#`;5	ﬁ3

7

8Zﬁﬁﬂ
	ﬁG+lﬁ"Zﬁﬁ
ﬂ
	ﬁG+
%ﬀ
 "gﬂ$ﬂ5	 (ﬁ

%ﬂ`/ﬀ	ﬁﬂ
	MﬂA-[!n@lﬀ	`ﬂ
&#ﬀ'
	ﬁ3"ﬁ
g ﬀ	
4ﬂ/5	!Goqp
ﬁﬀPXXB!,o];ﬁﬀ(rh#ﬂﬂ
%

#
s
ﬀ'%P@K&#ﬀ'
	6+
ﬃﬂﬁ @Q/5	 

	 "!,ot>
	 G+
g ﬀ	
s
ﬀ'%P@]HD!u-v/"wFr3S+
ﬃﬂﬁ @]HD!,otp
ﬁ
\+
4ﬂx5	*
ﬁ"!,oqp
ﬁ
PXXQ/"#ﬂﬂ
%

4
s
ﬀ'%(1)!u-0x3L8
	
!u-0xwr3m@]HD!u-vx3S+
#ﬁ
ﬃﬂﬁy@]H`x)wFrS+

z
6+

	ﬀ46+
ﬀ	#ﬂﬂﬀ%d+
!u-<ﬃﬂﬁ3:@]H
s
ﬀ'%d+

	\+
ﬀ	#ﬂﬂﬀ%d+

	`/ﬀ	ﬁﬂ
	Mﬂ6+

%ﬂ
7

%n-[{6=K|P@?ﬀ	ﬂ
&#ﬀ'ﬀ	J3"ﬁ
s
ﬀ'%P@}&#ﬀ'ﬀ	6+
g ﬀ	
s
ﬀ'%P@]HD{6+
{n@]H"|d+
|~@]H
s
5'%d+

	
7

%d+

%ﬂﬃﬀﬂ
	A-
! @Qﬀ	ﬂ
&#ﬀ'
	ﬁG+
ﬃ
*ﬂM/ﬀ	z@lﬂ
/ﬀ	
  3Dﬁ
p
ﬁ
 @Qﬂ
	ﬁﬀ
	(/ﬀ	 P@qHD!,oqp
ﬁ
6+
;ﬁ
 @Qﬂ
	ﬁﬀ
	(/ﬀ	 P@qHD!,o];ﬁﬀ6+
;
	 8A@Qﬂ
	ﬁﬀ
	(/ﬀ	 P@qH";ﬁﬀ`Dp
ﬁ
wFrS+
ﬃ
*ﬂMﬀ#~@B&#ﬀ'ﬀ	6+
  
;46=K>
 8A@l/ﬀ	 
	 D!Goq>
	 ,+
g ﬀ	
ZﬁﬁG-<;
	 8F2HC3S+

7

%\-[!u-[p
ﬁ
wFr3J=K!_--[p
ﬁ
`w;ﬁﬀJ3ﬀW33S+
ﬀ4"!u-[p
ﬁ
w(r3)2L!_-<;ﬁ
C3D8
	

7
ﬀ%\-[!u-[p
ﬁ
Fwr3S=K!u-<;ﬁ
J33J+
ﬀ	
46+
ﬀ4"!u-[p
ﬁ
J3"2D!u-<;ﬁﬀJ3L8
	

7
ﬀ%\-[!u-[p
ﬁ
J3S=Q!_-<;ﬁ
C33S+
ﬀ	
46+
ﬀ4"!u-[p
ﬁ
w(r3)2L!_-[p
ﬁﬀJ3)8
	

7
ﬀ%\-[!u-[p
ﬁ
Fwr3S=K!u-[p
ﬁ
J33S+
ﬀ	
46+
ﬃ
*ﬂMﬀ#~@qH"!_-[p
ﬁﬀJ3S+
;4A@]H)p
ﬁﬀ`w(rS+K>
 8A@qH;ﬁ
\+
#ﬂﬂ
%
;4A@]H;
4wFrS+
7
8
#"!_-<;4C3D1"ﬃ
*ﬂ
M
#
#ﬂﬂ
%
;4A@]H";4wrS+

	#ﬂﬂ
%d+
>
 8P@]HD>
 8`rS+
7
8
#"!_-[>
 8J3D2"ﬃ
*ﬂM
##ﬂﬂ
%
>
 8A@qH">
 8`(rS+

	#ﬂﬂ
%d+
zﬀ
7
8
	>
 8`1);4\+

7
ﬀ%\-[!u-<;4J3S=Q!u-]>
 8C33S+
ﬀ	#ﬂﬂﬀ%d+
!u-[p
ﬁ
J3:@qH"!_-[>
 8J3S+
!u-[>
 8J3:@qHﬃ
*ﬂ
M
#
,+
ﬃ
*ﬂM/ﬀ	zP@qH">
 86+
ZﬁﬁG-[p
ﬁﬀF1H"ﬃ
*ﬂM/ﬀ	z(
	ﬃ
*ﬂM/ﬀ	z(1HD;ﬁ
C3S+

	ﬃﬀﬂ
	d+

EﬁM;
	 8R@lﬂﬀ	ﬁ

	ﬃﬂﬁ

*~@]HFr5,+

%ﬂ
ﬀﬁﬂ~-[!
n@l5	ﬂ
&#ﬀ'
	ﬁ3"ﬁ
p
ﬁ
 @Qﬂ
	ﬁﬀ
	(/ﬀ	 P@qHD!,oqp
ﬁ
6+
;ﬁ
 @Qﬂ
	ﬁﬀ
	(/ﬀ	 P@qHD!,o];ﬁﬀ6+
;
	 8A@Qﬂ
	ﬁﬀ
	(/ﬀ	 P@qH";ﬁﬀ`Dp
ﬁ
wFrS+
g ﬀ	
ZﬁﬁG-vW1HDEﬁM;
	 8J3S+
ﬀ4;
	 8(1H"EﬁM;
	 8`8
	
/ﬀ	ﬁﬂﬀ	Mﬂ,-[!3S+
#ﬁ

#
ﬃ
*ﬂM/ﬀ	z@?/ﬀ	 
	 D!Goq>
	 ,+
g ﬀ	
ﬃ
ﬂ
	\-[!,=fﬃ
*ﬂ
M/ﬀ	zJ3S+
  ¤
ﬀﬀﬁﬂ,-[!u-[p
ﬁ
§XXBﬃﬀ*ﬂM/5	z((r33S+
ﬀﬀﬁﬂ,-[!u-<ﬃ
*ﬂM/ﬀ	zNwFrXXB;ﬁ
J33S+

	\+
ﬀ	
46+

	
ﬀﬁﬂ6+

%ﬂﬀ%#
y-v/ﬀ	%\=l;46=?>
 8A@?ﬀ	ﬂ
;ﬁ
C3Dﬁ
E#ﬂﬀ @}E#ﬂﬀMZﬁﬁu+
pﬀ	ﬁﬀ8P@}Eﬂﬂ#
	6+
g ﬀ	
,-0/ﬀ	%6=?E#ﬂﬀd=?p5	ﬁﬀ8
J3S+
7
8#D	ﬂpﬀ	ﬁﬀ8`#ﬂﬂ
%
ﬃG-<;4\=QE#ﬂﬀS3J+
G-0/ﬀ	%6=lE#ﬂﬀ6=Kpﬀ	ﬁﬀ8J3J+

4	ﬂpﬀ	ﬁﬀ88
	
ﬃ,-[>ﬀ 86=lE#ﬂﬀS3S+
,-0/ﬀ	%6=lE#ﬂﬀd=Kp5	ﬁﬀ8
J3S+

	`
46+
ﬀ	#ﬂﬂﬀ%d+

	
%#
\+

%ﬂ"e .-[;46=B>
 8\=f
%A@Qﬀ	ﬂﬀ;ﬁ
J3"ﬁ
;4M
pﬀ	ﬁﬀ86=l>
 8M
pﬀ	ﬁﬀ8@BEﬂﬂ#ﬀ	d+
;4M
E#ﬂﬀd=?>
 8MﬀE#ﬂﬀ6=ﬀ%M
E#ﬂ5§@}E#ﬂﬀMZﬁﬁG+
;\=B>d=Q.@Ki#\+
g ﬀ	
ZﬁﬁG-[	ﬂn-<&	M4M;ﬁ
G-<;4C3
	&	M4M;ﬁ
,-[>ﬀ 8J333S+
,-<;
46=l;4M
E#ﬂﬀd=Q;4M
pﬀ	ﬁﬀ8J3J+
,-[>ﬀ 86=?>ﬀ 8M
E#ﬂﬀd=l>ﬀ 8M
pﬀ	ﬁﬀ8J3S+
ﬀ%M
E#ﬂ5§@qHD	
7
E#ﬂﬀ~-
%dXtE#ﬂﬀM#ﬀ	 8S3J+
;n@]HFrS+}>P@]HFrJ+ln@]HrS+
ZﬁﬁG-[	ﬂn-<;4M
pﬀ	ﬁﬀ8Nﬀ	">ﬀ 8M
pﬀ	ﬁﬀ8J33S+
ﬀ4"	ﬂ.-<;4M
pﬀ	ﬁﬀ8Fﬂ">
 8Mﬀpﬀ	ﬁ58J3D8
	
#ﬂﬂﬀ%
ﬀ4`2ﬀ%6XtE#ﬂ5M;
	 8(8
	

%M
E#ﬂﬀUXq;
	 8§@]Hﬀ%6XtE#ﬂ5M;
	 8d+
ﬃ,-
%6=f
%M
E#ﬂﬀS3S+

%M
E#ﬂﬀR@]HD	
7
E#ﬂﬀ~-v
%dXtE#ﬂﬀM#
	 8S3S+
y@]H(rS+
ﬀ	
46+
ﬀ4;4M
E#ﬂ5UXt!u-<;J31H">ﬀ 8M
E#ﬂﬀUX!u-]>S3"8
	

%M
E#ﬂﬀUXt!u-v3n@]H";4MﬀE#ﬂﬀdXt!_-<;J3S+
y@]H"wFrS+B;A@]H;w(rS+

4;2D;4M
E#ﬂﬀUXq;ﬀ	 8(8
	
!##ﬂu-[;4MﬀE#ﬂﬀJ3S+
,-<;
46=Q;4M
E#ﬂ5d=l;4M
pﬀ	ﬁﬀ8J3J+

z

7
8ﬀ	;4M
pﬀ	ﬁﬀ86+
  »
;~@]HFrS+

	ﬀ46+
#ﬁ

%M
E#ﬂﬀUXt!u-v3n@]HD>
 8M
E#ﬂ5UXt!u-[>S3S+
y@]H"wFrS+}>P@]H">w(rS+

4">`2)>
 8M
E#ﬂﬀUXq;
	 8F8
	
!##ﬂu-]>
 8M
E#ﬂ5S3S+
,-[>ﬀ 86=l>
 8M
E#ﬂﬀd=l>
 8M
p5	ﬁﬀ8
J3S+

z

7
8ﬀ	>
 8M
pﬀ	ﬁﬀ8\+
>A@]HFrS+

	ﬀ46+
ﬀ	
46+

	#ﬂﬂ
%d+
ﬀ	
46+
ﬀ4"	ﬂ;4Mﬀpﬀ	ﬁ58`8
	
#ﬂﬂﬀ%
ﬀ4`2ﬀ%6XtE#ﬂ5M;
	 8(8
	

%M
E#ﬂﬀUXq;
	 8§@]Hﬀ%6XtE#ﬂ5M;
	 8d+
ﬃ,-
%6=f
%M
E#ﬂﬀS3S+

%M
E#ﬂﬀR@]HD	
7
E#ﬂﬀ~-v
%dXtE#ﬂﬀM#
	 8S3S+
y@]H(rS+
ﬀ	
46+
ﬀ%M
E#ﬂ5UXt!u-v3n@]H";
4M
E#ﬂﬀUXt!u-<;C3S+
.@]HwrS+?;n@]H;w(rS+
ﬀ4;2";4M
E#ﬂﬀUXt;
	 8F8
	
!##ﬂu-<;4M
E#ﬂﬀS3S+
,-[;46=l;4M
E#ﬂﬀd=Q;
4M
p5	ﬁﬀ8
J3S+
z

7
8
	;4M
pﬀ	ﬁﬀ86+
;~@]H(rS+
ﬀ	
46+

	#ﬂﬂ
%d+
#ﬁ
#ﬂﬂﬀ%
ﬀ4`2ﬀ%6XtE#ﬂ5M;
	 8(8
	

%M
E#ﬂﬀUXq;
	 8§@]Hﬀ%6XtE#ﬂ5M;
	 8d+
ﬃ,-
%6=f
%M
E#ﬂﬀS3S+

%M
E#ﬂﬀR@]HD	
7
E#ﬂﬀ~-v
%dXtE#ﬂﬀM#
	 8S3S+
y@]H(rS+
ﬀ	
46+
ﬀ%M
E#ﬂ5UXt!u-v3n@]HD>ﬀ 8M
E#ﬂﬀUX!u-]>S3S+
.@]HwrS+K>~@]H">w(rS+
ﬀ4>`2D>
 8MﬀE#ﬂﬀdXq;
	 8F8
	
!##ﬂu-[>
 8M
E#ﬂﬀS3S+
,-]>
 8\=?>
 8M
E#ﬂ5d=l>
 8M
pﬀ	ﬁﬀ8J3J+
z

7
8
	>
 8Mﬀpﬀ	ﬁ586+
>A@]H(rS+
ﬀ	
46+

	#ﬂﬂ
%d+
ﬀ	
46+
ﬀ%M
E#ﬂ5UXq;
	 8§@]HrS+
ﬃ,-v
%6=fﬀ%M
E#ﬂ5S3S+

	"e G+

  
%ﬂ"e ﬁﬂ~-]¦	ﬁﬂ
6=fﬂP@lﬀ	`ﬂ
;ﬁ
6+
ﬃ
###M
!
%8 @lﬀ	 i
#3"ﬁ
E#ﬂﬀMrS=?E#ﬂ5MW @BE#ﬂ5MZﬁﬁG+
Mﬃﬁ
M&	 @BEﬂﬂ#
	d+
;46=QﬂM;4 @K;ﬁ
.-]¦	ﬁﬂ
dXE#ﬂﬀM;
	 8S3S+
>
 86=lﬂ
M
>
 8@K;ﬁ
.-]¦	ﬁﬂ
dXE#ﬂﬀM;
	 8S3S+
g ﬀ	
,-]¦	ﬁﬂ
6=lE#ﬂﬀMrS=QMﬃﬁ
M&	J3J+
ﬀ4"	ﬂMﬃﬁ
M&	`8
	
G-]¦	ﬁﬂ
6=QE#ﬂﬀMW,=QMﬃﬁ
M&	J3S+

4Mﬃﬁ
M&	8
	
ﬀﬀﬁﬂ,-[E#ﬂﬀMr_Xt!u-5rAXXE#ﬂ5Mr_Xq;
	 8J33S+
ﬃ,-vﬂ
6=lE#ﬂﬀMr3S+
#ﬁ
ﬃ,-<;
46=?E#ﬂﬀMr3J+fﬃ,-[>ﬀ 86=?E#ﬂﬀMW3S+
ﬀ%#
,-q¦	ﬁﬂ6=f;4\=K>
 8J3S+
ﬀ4ﬃ###Mﬀ!
%8(HD8
	
e ﬁﬂG-<;4\=ﬂM;4\=3S+
e ﬁﬂG-[>
 86=^ﬂM
>
 86=fC3S+
#ﬁ
% 
'"ﬃ###

g#MO

	G+
e ﬁﬂG-<;4\=ﬂM;4\=fﬃ###M
!ﬀ%8Nr3S+
e ﬁﬂG-[>
 86=^ﬂM
>
 86=Qﬃ###M
!
%8F(r3J+
ﬀ	
46+
e u-ﬂ
M;46=^ﬂM
>
 86=^ﬂC3S+

	`
46+
ﬀ	
46+

	"e ﬁﬂ6+


	`ﬂ
ﬀ	 \+

  
 9ﬃÉ9© ­ANC_îUVd®­nN`ELE¢tvNLO byNCFaîTU\·78 E,E	NaîCFIKUVC=L­nN`C_yE
ïñðlòëóôVõôﬂö	÷øMùøVúK±k÷rù=ß^ð,²±k÷] 7ö h³¢÷ﬃöCKû*÷rù¡Móðu¸  ÷]Mù¹£ ðﬂùeö)±÷rù=ß 

";ﬁﬀﬁ"
	"ﬃﬀ "!#ﬂ
	A-vﬀ	 #Zﬁﬁﬀ 	'
	(;5	ﬁ3

7

8Z\Xtp5	#
ﬂ
	6+ﬁ)Z\Xpﬀ	#
ﬂ
	d+
7

8Z\X¦	ﬀ8ﬀM
!##ﬂﬂ
	6+
 
	
$%"&#ﬀ'
	(ﬁ)%
*,+
%ﬀ
 ;ﬁ
ﬁﬁ

;ﬁﬀM&ﬂP@lz
%ﬂﬀ	d+

$%"&#ﬀ'
	ﬁﬁ"$.-0/ﬀ	
 
	 123)ﬂ
4&#5'
	6+
$%DE#ﬂ5n-[E#ﬂﬀM;ﬀ	 8§@Bﬃﬂﬁ

*3"ﬁ
ﬂ
! @B&#ﬀ'
	ﬁ:-5rmXX}E#ﬂﬀM;
	 8S3S+
;
	 8@Bﬃﬂﬁ
ﬀ*,+
ﬀ	ﬂ6+
$%DE#ﬂ5MZﬁﬁ`ﬁﬁﬁ)E#ﬂﬀd+
%ﬂ"!##ﬂﬁh	
7
Z\X¦	ﬀ8ﬀM
!##ﬂﬂ
	,-

g¨
`H2DE#ﬂﬀd=Kiﬀ'H2DE#ﬂ5MZﬁﬁ3S+

$%";ﬁ
.-[E#ﬂ5M;
	 8R@Kﬃﬂﬁ

*3"ﬁ
	
7
;5'
Mkﬂ
	ﬂ##
7

8%
*,+

%ﬂ`/ﬀ	
#
y-<;n@Qﬀ	ﬂﬀ;ﬁ
J3S+
%ﬂ"pﬀ	#
.-<;A@?ﬀ	ﬂ
;ﬁ
C3S+
%ﬂﬃy-
; @Qﬀ	ﬂﬀ;ﬁﬀ6+
/
5'@Qﬀ	 E#ﬂﬀMZﬁﬁ3J+
%ﬂk#ﬂﬁ.-[;~@Qﬀ	ﬂ
;ﬁ
J3S+
4	
ﬂ
	`&	M4M;ﬁ
~-<;n@K;ﬁﬀJ3h	Eﬂﬂ#
	d+
%ﬂy-
; @Qﬀ	ﬂﬀ;ﬁﬀ6+
 æ
/
5'@lﬂ
 E#ﬂﬀMZﬁﬁ3J+
%ﬂy-
; @lﬀ	ﬂ
";ﬁ
\+
/
5' @?ﬂ
 E#ﬂ5MZﬁﬁG+
ﬃﬁﬀM&	P@?ﬂ
 Eﬂﬂ#
	 3S+

%
*

$%"iﬂG+
$%"ﬃﬂﬀ	(ﬁﬁﬁ)iﬂ,+
$%ﬀ	 #Mﬃﬂﬀ	Nﬁh	
7
ﬃﬂﬀ	\+
%
 'ﬀ	 #MZﬁﬁ
 	'
	,-ﬀ	 #Mﬃﬂ5	J3S+
$%"iﬂﬁ
ﬂ
/
5'@BE#ﬂﬀMZﬁﬁG+
izA@lﬀ	 #Mﬃﬂﬀ	
6+
ﬀ	ﬂ6+
$%";ﬁ
.-[E#ﬂ5M;
	 8R@Kﬃﬂﬁ

*3"ﬁ)	
7
;5'C
Mkﬂﬀ	ﬂ##
7

8
ﬂ
k#ﬂﬁP@}Eﬂﬂ#ﬀ	d+


 @Bﬃﬂﬀ	
6+
s

# @Bﬃﬂﬀ	
6+

	ﬂ
6+

	;ﬁ
ﬁG+

  ­
ïñðGayù÷ﬃö	÷øMùøVúK±k÷rù=ß^ð,²±k÷] 7ö h³¢÷ﬃöCKû*÷rù¡Móðu¸  ÷]Mù¹£ ðﬂùeö)±÷rù=ß 

";ﬁﬀﬁ"
	"ﬃﬀ "Eﬂ$y-vﬀ	 #Zﬁﬁﬀ 	'
	(;5	ﬁ3

7

8Z\X¦	ﬀ8ﬀM
!##ﬂﬂ
	6+
%ﬀ
 "gﬂ$;ﬁ
ﬁﬁ

%ﬂ"!##ﬂﬁ
	
7
Z,X¦	ﬀ8ﬀM
!##ﬂﬂ
	\-vﬀg¨
H2"iﬂG=?iﬀ'"H2"ﬃﬂ5	J3J+

%ﬂ`/ﬀ	
#
y-<;n@Qﬀ	ﬂﬀ;ﬁ
J3"ﬁ
g ﬀ	
;6X]k#ﬂﬁP@]HDp#ﬁ,+
;6X

~@]H"	
7
iﬂ,+
;6X

6X</
ﬀ'R@qH"	##,+
;6X
s
#n@]H;dX

6+

	`/ﬀ	
#
G+

%ﬂ"pﬀ	#
.-<;A@?ﬀ	ﬂ
;ﬁ
C3Dﬁ
ﬃ\=KizA@Kﬃﬂ5	6+
g ﬀ	
ﬃn@]H;dX

6+
7
8#"ﬃH;dX
s
##ﬂﬂ
%
izA@]Hﬃﬂﬀ	G-<ﬃdXqi
zJ3S+
!##ﬂ
u-<ﬃJ3J+
ﬃA@]HDiz\+
ﬀ	#ﬂﬂﬀ%d+
!##ﬂu-[ﬃJ3S+

	"pﬀ	#
,+

%ﬂﬃy-
; @Qﬀ	ﬂﬀ;ﬁﬀ6+
/
5'@Qﬀ	 E#ﬂﬀMZﬁﬁ3ﬁ
i
7
M
s
#A@Bﬃﬂﬀ	\+
g ﬀ	
ﬀ4;dX]k#ﬂﬁ8
	
ﬁ;ﬁ
M&ﬂ
6+
#ﬁ
i
7
M
s
#A@qH"	
7
iﬂ,+
i
7
M
s
#\X</
ﬀ'@]H/
ﬀ'U+
;dX
s
#6Xqiz@]H5	 #M
ﬃﬂﬀ	,-<i
7
M
s

#C3S+
  
;dX
s
#A@]Hi
7
M
s
#\+
ﬀ	
46+

	ﬃ6+

%ﬂk#ﬂﬁ.-[;~@Qﬀ	ﬂ
;ﬁ
J3"ﬁ
g ﬀ	
ﬀ4;dX]k#ﬂﬁ8
	
ﬁ;ﬁ
M&ﬂ
6+
#ﬁ
;dX
s
#6Xqiz@]H"	##\+
;dX]k#ﬂﬁP@qH
s
G+
ﬀ	
46+

	k#ﬂﬁG+

4	
ﬂ
	`&	M4M;ﬁ
~-<;n@K;ﬁﬀJ3h	Eﬂﬂ#
	Fﬁ
g ﬀ	
	;dX


dXqiz(H)	##,+

	&	M
4M;ﬁﬀ6+

%ﬂy-
; @Qﬀ	ﬂﬀ;ﬁﬀ6+
/
5'@ ﬂﬀE#ﬂﬀMZﬁﬁ3ﬁ
#M

6=


MizP@Kﬃﬂﬀ	6+
g ﬀ	

MizP@]Hﬃﬂﬀ	
,-<;dX

dXqizJ3S+
ﬀ4


Miz(H)	##"8
	
ﬁ;ﬁ
M&ﬂ
6+
#ﬁ
#M

P@qH;dX

6+
;dX

P@]H

Miz6+
/
5'@]H;dX

dX[/
ﬀ'U+
!##ﬂ
u-v#M


J3S+
ﬀ	
46+

	6+

%ﬂy-
; @lﬀ	ﬂ
";ﬁ
\+
/
5' @ ﬂ
DE#ﬂ5MZﬁﬁG+
ﬃﬁﬀM&	P@ ﬂ
DEﬂﬂ#
	 3Dﬁ
#M

6=

Mi
zP@Kﬃﬂ5	6+
g ﬀ	

MizP@]Hﬃﬂﬀ	
,-<;dX

dXqizJ3S+
ﬀ4


Miz(H)	##"8
	
N« 
ﬃﬁﬀM&	P@qH
s
G+
#ﬁ
ﬃﬁﬀM&	P@qH"p#ﬁ,+
#M

P@qH;dX

6+
;dX

P@]H

Miz6+
/
5'@]H;dX

dX[/
ﬀ'U+
!##ﬂ
u-v#M


J3S+
ﬀ	
46+

	6+


	;ﬁ
ﬁG+

N««
 9ﬃÉ9<º PRBS@BDTTUVTB¯ UV@a*UVE
G
@4L
G
s²B­nNCF_*UVd®­ANEL¹tvNrLO´bN`CaîTU\·08 E,E,Na=CFIKUVC=L­nNCF_yE
ïñðlòëóôVõôﬂö	÷øMùÈøVú»nôVõôMóróð\óŁ¾ðlõVð, 2øMõ2ö øVúô"±k÷rù=ß^ð,²F±k÷] 7öB³ñ÷ﬃöCíûî÷rù¼Sóð_¸  	÷]Mù¹£ ðﬂùeöK±÷rù=ß 


	ﬂ
ﬀ	 ﬃﬀ D!#ﬂ
	A-<ﬃ###ﬀ	 #Zﬁﬁ
 	'ﬀ	;ﬀ	ﬁ3

7

8;ﬁ
ﬁG+
 
	
$%"&#ﬀ'
	(ﬁ)%
*,+
7

84	ﬀﬂ
	:9519(-<;46=?>
 8A@B&#ﬀ'
	C3D	Eﬂﬂ#
	Fﬁ12G+
7

84	ﬀﬂ
	:951HJ9(-<;
46=?>
 8A@K&#ﬀ'
	C3L	Eﬂﬂ#
	Fﬁ12,+
7

84	ﬀﬂ
	:9529(-<;46=?>
 8A@B&#ﬀ'
	C3D	Eﬂﬂ#
	Fﬁ12G+
7

84	ﬀﬂ
	:952HJ9(-<;
46=?>
 8A@K&#ﬀ'
	C3L	Eﬂﬂ#
	Fﬁ12,+
%ﬀ
 ﬂﬀ	 (ﬁ
%5 &#ﬀ'
	M;ﬁ
ﬁﬁ)	
7
;ﬁ
ﬁm-[&#ﬀ'ﬀ	J3S+
ﬁD&#ﬀ'ﬀ	M;ﬁ
ﬁG+
%ﬂ"e ﬁﬂ~-]¦	ﬁﬂ
6=fﬂP@lﬀ	`ﬂ
;ﬁ
6+
ﬃ
###M
!
%8 @lﬀ	 i
#3S+
UTV>Oﬀﬁ,@
UT k#ﬂﬁ,-]¦	ﬁﬂJ3"
		ﬂk#ﬂﬁ,-vﬂC3
	&'%$,-vﬂJ3_X
UTY&	ﬁﬀﬁ,@
UT k#ﬂﬁ,-vﬂC3ﬀ	
UT Zﬁ
	ﬀ	 ,-vﬂJ3
	ﬃ'ﬂ
	,-vﬂ6=^ﬀ	¦	ﬁﬂC3_X

	`ﬂ
ﬀ	 \+

N«
ïñðGayù÷ﬃö	÷øMùŁøeúBnôVõôMóróð\ó½Ł¾ð\õeðG øeõöhøVúXôm±k÷rù=ß^ð,²P±÷] 2ö^³ñ÷ﬃöC û*÷rù¡Móðu¸  ÷]Sù¾£'ð\ùeöL±÷rù=ß 


	ﬂ
ﬀ	 ﬃﬀ DEﬂ$n-[ﬃ###ﬀ	 #Zﬁﬁﬀ 	'
	N;ﬀ	ﬁ3

7

8Zﬁﬁﬂ
	ﬁG+lﬁ"Zﬁﬁ
ﬂ
	ﬁG+
7

8
$ﬁ
ﬀ'd+?ﬁ$ﬁ
ﬀ'U+
%ﬀ
 "gﬂ$ﬂ5	 (ﬁ

%ﬂ`/ﬀ	ﬁﬂ
	MﬂA-[!n@lﬀ	`ﬂ
&#ﬀ'
	ﬁ3"ﬁ
g ﬀ	
4ﬂ/5	!Goqp
ﬁﬀPXXB!,o];ﬁﬀ(rh#ﬂﬂ
%

#
s
ﬀ'%P@K&#ﬀ'
	6+
ﬃﬂﬁ @Q/5	 

	 "!,ot>
	 G+
g ﬀ	
s
ﬀ'%P@]HD!u-v/"wFr3S+
ﬃﬂﬁ @]HD!,otp
ﬁ
\+
4ﬂx5	*
ﬁ"!,oqp
ﬁ
PXXQ/"#ﬂﬂ
%

4
s
ﬀ'%(1)!u-0x3L8
	
!u-0xwr3m@]HD!u-vx3S+
#ﬁ
ﬃﬂﬁy@]H`x)wFrS+

z
6+

	ﬀ46+
ﬀ	#ﬂﬂﬀ%d+
!u-<ﬃﬂﬁ3:@]H
s
ﬀ'%d+

	\+
ﬀ	#ﬂﬂﬀ%d+

	`/ﬀ	ﬁﬂ
	Mﬂ6+

%ﬂ
7

%n-[{6=K|P@?ﬀ	ﬂ
&#ﬀ'ﬀ	J3"ﬁ
s
ﬀ'%P@}&#ﬀ'ﬀ	6+
g ﬀ	
s
ﬀ'%P@]HD{6+
{n@]H"|d+
|~@]H
s
5'%d+

	
7

%d+

%ﬂﬃﬀﬂ
	A-
! @Qﬀ	ﬂ
&#ﬀ'
	ﬁG+
ﬃ
*ﬂM/ﬀ	z@lﬂ
/ﬀ	
  3Dﬁ
p
ﬁ
 @Qﬂ
	ﬁﬀ
	(/ﬀ	 P@qHD!,oqp
ﬁ
6+
;ﬁ
 @Qﬂ
	ﬁﬀ
	(/ﬀ	 P@qHD!,o];ﬁﬀ6+
;
	 8A@Qﬂ
	ﬁﬀ
	(/ﬀ	 P@qH";ﬁﬀ`Dp
ﬁ
wFrS+
N«¤
ﬃ
*ﬂMﬀ#~@B&#ﬀ'ﬀ	6+
;46=K>
 8A@l/ﬀ	 
	 D!Goq>
	 ,+
g ﬀ	
ZﬁﬁG-<;
	 8F2HC3S+

7

%\-[!u-[p
ﬁ
wFr3J=K!_--[p
ﬁ
`w;ﬁﬀJ3ﬀW33S+
ﬀ4"!u-[p
ﬁ
w(r3)2L!_-<;ﬁ
C3D8
	

7
ﬀ%\-[!u-[p
ﬁ
Fwr3S=K!u-<;ﬁ
J33J+
ﬀ	
46+
ﬀ4"!u-[p
ﬁ
J3"2D!u-<;ﬁﬀJ3L8
	

7
ﬀ%\-[!u-[p
ﬁ
J3S=Q!_-<;ﬁ
C33S+
ﬀ	
46+
ﬀ4"!u-[p
ﬁ
w(r3)2L!_-[p
ﬁﬀJ3)8
	

7
ﬀ%\-[!u-[p
ﬁ
Fwr3S=K!u-[p
ﬁ
J33S+
ﬀ	
46+
ﬃ
*ﬂMﬀ#~@qH"!_-[p
ﬁﬀJ3S+
;4A@]H)p
ﬁﬀ`w(rS+K>
 8A@qH;ﬁ
\+
#ﬂﬂ
%
;4A@]H;
4wFrS+
7
8
#"!_-<;4C3D1"ﬃ
*ﬂ
M
#
#ﬂﬂ
%
;4A@]H";4wrS+

	#ﬂﬂ
%d+
>
 8P@]HD>
 8`rS+
7
8
#"!_-[>
 8J3D2"ﬃ
*ﬂM
##ﬂﬂ
%
>
 8A@qH">
 8`(rS+

	#ﬂﬂ
%d+
zﬀ
7
8
	>
 8`1);4\+

7
ﬀ%\-[!u-<;4J3S=Q!u-]>
 8C33S+
ﬀ	#ﬂﬂﬀ%d+
!u-[p
ﬁ
J3:@qH"!_-[>
 8J3S+
!u-[>
 8J3:@qHﬃ
*ﬂ
M
#
,+
ﬃ
*ﬂM/ﬀ	zP@qH">
 86+
ZﬁﬁG-[p
ﬁﬀF1H"ﬃ
*ﬂM/ﬀ	z(
	ﬃ
*ﬂM/ﬀ	z(1HD;ﬁ
C3S+

	ﬃﬀﬂ
	d+

EﬁM;
	 8R@lﬂﬀ	ﬁ

	ﬃﬂﬁ

*~@]HFr5,+

%ﬂ
ﬀﬁﬂ~-[!
n@l5	ﬂ
&#ﬀ'
	ﬁ3"ﬁ
p
ﬁ
 @Qﬂ
	ﬁﬀ
	(/ﬀ	 P@qHD!,oqp
ﬁ
6+
;ﬁ
 @Qﬂ
	ﬁﬀ
	(/ﬀ	 P@qHD!,o];ﬁﬀ6+
;
	 8A@Qﬂ
	ﬁﬀ
	(/ﬀ	 P@qH";ﬁﬀ`Dp
ﬁ
wFrS+
g ﬀ	
ZﬁﬁG-vW1HDEﬁM;
	 8J3S+
ﬀ4;
	 8(1H"EﬁM;
	 8`8
	
/ﬀ	ﬁﬂﬀ	Mﬂ,-[!3S+
#ﬁ

#
ﬃ
*ﬂM/ﬀ	z@?/ﬀ	 
	 D!Goq>
	 ,+
g ﬀ	
N«2»
ﬃ
ﬂ
	\-[!,=fﬃ
*ﬂ
M/ﬀ	zJ3S+
ﬀﬀﬁﬂ,-[!u-[p
ﬁ
§XXBﬃﬀ*ﬂM/5	z((r33S+
ﬀﬀﬁﬂ,-[!u-<ﬃ
*ﬂM/ﬀ	zNwFrXXB;ﬁ
J33S+

	\+
ﬀ	
46+

	
ﬀﬁﬂ6+

%ﬂ
%#
n-v/ﬀ	%\=?;4\=?>
 8~@Qﬀ	`ﬂﬀ;ﬁﬀJ3"ﬁ
E#ﬂﬀ @}E#ﬂﬀMZﬁﬁu+
pﬀ	ﬁﬀ8P@}Eﬂﬂ#
	6+
g ﬀ	
,-0/ﬀ	%6=?E#ﬂﬀd=?p5	ﬁﬀ8
J3S+
7
8#D	ﬂpﬀ	ﬁﬀ8`#ﬂﬂ
%
ﬃG-<;4\=QE#ﬂﬀS3J+
G-0/ﬀ	%6=lE#ﬂﬀ6=Kpﬀ	ﬁﬀ8J3J+

4	ﬂpﬀ	ﬁﬀ88
	
ﬃ,-[>ﬀ 86=lE#ﬂﬀS3S+
,-0/ﬀ	%6=lE#ﬂﬀd=Kp5	ﬁﬀ8
J3S+

	`
46+
ﬀ	#ﬂﬂﬀ%d+
k#ﬂﬁu-[;4J3J+k#ﬂﬁu-]>
 8C3S+

	
%#
\+

%ﬂ"e .-[;46=B>
 8\=f
%A@Qﬀ	ﬂﬀ;ﬁ
J3"ﬁ
;4M
pﬀ	ﬁﬀ86=l>
 8M
pﬀ	ﬁﬀ8@BEﬂﬂ#ﬀ	d+
;4M
E#ﬂﬀd=?>
 8MﬀE#ﬂﬀ6=ﬀ%M
E#ﬂ5§@}E#ﬂﬀMZﬁﬁG+
;\=B>d=Q.@Ki#\+
g ﬀ	
ZﬁﬁG-[	ﬂn-<&	M4M;ﬁ
G-<;4C3
	&	M4M;ﬁ
,-[>ﬀ 8J333S+
,-<;
46=l;4M
E#ﬂﬀd=Q;4M
pﬀ	ﬁﬀ8J3J+
,-[>ﬀ 86=?>ﬀ 8M
E#ﬂﬀd=l>ﬀ 8M
pﬀ	ﬁﬀ8J3S+
ﬀ%M
E#ﬂ5§@qHD	
7
E#ﬂﬀ~-
%dXtE#ﬂﬀM#ﬀ	 8S3J+
;n@]HFrS+}>P@]HFrJ+ln@]HrS+
ZﬁﬁG-[	ﬂn-<;4M
pﬀ	ﬁﬀ8Nﬀ	">ﬀ 8M
pﬀ	ﬁﬀ8J33S+
ﬀ4"	ﬂ.-<;4M
pﬀ	ﬁﬀ8Fﬂ">
 8Mﬀpﬀ	ﬁ58J3D8
	
#ﬂﬂﬀ%
ﬀ4`2ﬀ%6XtE#ﬂ5M;
	 8(8
	

%M
E#ﬂﬀUXq;
	 8§@]Hﬀ%6XtE#ﬂ5M;
	 8d+
ﬃ,-
%6=f
%M
E#ﬂﬀS3S+

%M
E#ﬂﬀR@]HD	
7
E#ﬂﬀ~-v
%dXtE#ﬂﬀM#
	 8S3S+
y@]H(rS+
ﬀ	
46+
ﬀ4;4M
E#ﬂ5UXt!u-<;J31H">ﬀ 8M
E#ﬂﬀUX!u-]>S3"8
	

%M
E#ﬂﬀUXt!u-v3n@]H";4MﬀE#ﬂﬀdXt!_-<;J3S+
y@]H"wFrS+B;A@]H;w(rS+

4;2D;4M
E#ﬂﬀUXq;ﬀ	 8(8
	
!##ﬂu-[;4MﬀE#ﬂﬀJ3S+
N«¬
,-<;
46=Q;4M
E#ﬂ5d=l;4M
pﬀ	ﬁﬀ8J3J+

z

7
8ﬀ	;4M
pﬀ	ﬁﬀ86+
;~@]HFrS+

	ﬀ46+
#ﬁ

%M
E#ﬂﬀUXt!u-v3n@]HD>
 8M
E#ﬂ5UXt!u-[>S3S+
y@]H"wFrS+}>P@]H">w(rS+

4">`2)>
 8M
E#ﬂﬀUXq;
	 8F8
	
!##ﬂu-]>
 8M
E#ﬂ5S3S+
,-[>ﬀ 86=l>
 8M
E#ﬂﬀd=l>
 8M
p5	ﬁﬀ8
J3S+

z

7
8ﬀ	>
 8M
pﬀ	ﬁﬀ8\+
>A@]HFrS+

	ﬀ46+
ﬀ	
46+

	#ﬂﬂ
%d+
ﬀ	
46+
ﬀ4"	ﬂ;4Mﬀpﬀ	ﬁ58`8
	
#ﬂﬂﬀ%
ﬀ4`2ﬀ%6XtE#ﬂ5M;
	 8(8
	

%M
E#ﬂﬀUXq;
	 8§@]Hﬀ%6XtE#ﬂ5M;
	 8d+
ﬃ,-
%6=f
%M
E#ﬂﬀS3S+

%M
E#ﬂﬀR@]HD	
7
E#ﬂﬀ~-v
%dXtE#ﬂﬀM#
	 8S3S+
y@]H(rS+
ﬀ	
46+
ﬀ%M
E#ﬂ5UXt!u-v3n@]H";
4M
E#ﬂﬀUXt!u-<;C3S+
.@]HwrS+?;n@]H;w(rS+
ﬀ4;2";4M
E#ﬂﬀUXt;
	 8F8
	
!##ﬂu-<;4M
E#ﬂﬀS3S+
,-[;46=l;4M
E#ﬂﬀd=Q;
4M
p5	ﬁﬀ8
J3S+
z

7
8
	;4M
pﬀ	ﬁﬀ86+
;~@]H(rS+
ﬀ	
46+

	#ﬂﬂ
%d+
#ﬁ
#ﬂﬂﬀ%
ﬀ4`2ﬀ%6XtE#ﬂ5M;
	 8(8
	

%M
E#ﬂﬀUXq;
	 8§@]Hﬀ%6XtE#ﬂ5M;
	 8d+
ﬃ,-
%6=f
%M
E#ﬂﬀS3S+

%M
E#ﬂﬀR@]HD	
7
E#ﬂﬀ~-v
%dXtE#ﬂﬀM#
	 8S3S+
y@]H(rS+
ﬀ	
46+
ﬀ%M
E#ﬂ5UXt!u-v3n@]HD>ﬀ 8M
E#ﬂﬀUX!u-]>S3S+
.@]HwrS+K>~@]H">w(rS+
ﬀ4>`2D>
 8MﬀE#ﬂﬀdXq;
	 8F8
	
!##ﬂu-[>
 8M
E#ﬂﬀS3S+
,-]>
 8\=?>
 8M
E#ﬂ5d=l>
 8M
pﬀ	ﬁﬀ8J3J+
z

7
8
	>
 8Mﬀpﬀ	ﬁ586+
>A@]H(rS+
ﬀ	
46+

	#ﬂﬂ
%d+
ﬀ	
46+
ﬀ%M
E#ﬂ5UXq;
	 8§@]HrS+
ﬃ,-v
%6=fﬀ%M
E#ﬂ5S3S+
k#ﬂﬁu-
%J3S+

	"e G+
N«

%ﬂ"e ﬁﬂ~-]¦	ﬁﬂ
6=fﬂP@lﬀ	`ﬂ
;ﬁ
6+
ﬃ
###M
!
%8 @lﬀ	 i
#3"ﬁ
E#ﬂﬀMrS=?E#ﬂ5MW @BE#ﬂ5MZﬁﬁG+
Mﬃﬁ
M&	 @BEﬂﬂ#
	d+
;46=QﬂM;4 @K;ﬁ
.-]¦	ﬁﬂ
dXE#ﬂﬀM;
	 8S3S+
>
 86=lﬂ
M
>
 8@K;ﬁ
.-]¦	ﬁﬂ
dXE#ﬂﬀM;
	 8S3S+
g ﬀ	
,-]¦	ﬁﬂ
6=lE#ﬂﬀMrS=QMﬃﬁ
M&	J3J+
ﬀ4Mﬃﬁ
M&	`8ﬀ	
k#ﬂﬁu-vﬂ
J3J+
#ﬁ
G-]¦	ﬁﬂ
6=QE#ﬂﬀMW,=QMﬃﬁ
M&	J3S+

4Mﬃﬁ
M&	8
	
ﬀﬀﬁﬂ,-[E#ﬂﬀMr_Xt!u-5rAXXE#ﬂ5Mr_Xq;
	 8J33S+
ﬃ,-vﬂ
6=lE#ﬂﬀMr3S+
k#ﬂﬁu-ﬂ
J3S+
#ﬁ
ﬃ,-<;
46=?E#ﬂﬀMr3J+fﬃ,-[>ﬀ 86=?E#ﬂﬀMW3S+
ﬀ%#
,-q¦	ﬁﬂ6=f;4\=K>
 8J3S+
ﬀ4ﬃ###Mﬀ!
%8(HD8
	
e ﬁﬂG-<;4\=ﬂM;4\=3S+
e ﬁﬂG-[>
 86=^ﬂM
>
 86=fC3S+
e u-vﬂM;46=ﬂM
>ﬀ 86=ﬂJ3S+
#ﬁ
% 
'"ﬃ###

g#MO

	G+
e ﬁﬂG-<;4\=ﬂM;4\=fﬃ###M
!ﬀ%8Nr3S+
e ﬁﬂG-[>
 86=^ﬂM
>
 86=Qﬃ###M
!
%8F(r3J+
% 
'"ﬃﬂ
$G-[!4ﬀ#Mﬃﬂﬀ$wﬃ
###M
!
%8S3S+
e u-vﬂM;46=ﬂM
>ﬀ 86=ﬂJ3S+
ﬀ	
46+

	`
46+
ﬀ	
46+

	"e ﬁﬂ6+


	`ﬂ
ﬀ	 \+

N« æ
è ¯`¥
©F¿ À@²nÅ¿½Á³ñ·Á#²¿ª·|½Á¼
 9©9> bU cUVC=LNBDT?­BÂÄÃBD[lL
G
@JNÌﬂBeLN
G
C
ïñðlòëóôVõôﬂö	÷øMùøVúûDðlüîý*ðﬂùeö	÷ôeóµ±µÅÇÆîô^ò4öøMõ	÷]ÈJôﬂö	÷øMù

";¦Mﬀp
ﬂ

ﬂ
	(ﬃﬀ
 "!#ﬂ
	~-vO

	#C3

%ﬀ
 ;¦M
p
ﬂ
ﬂ
	mﬁ
$%De
z(ﬁ"
$n-0/5	 

	 12,=
/5	 

	 12(3Lﬂ
4p#ﬂ
6+
%ﬂ;¦M
p
ﬂﬀy-<ZA@l5	e
z6+l;¦@Kﬂ
e
zC3S+
UTV>Oﬀﬁ,@
UT Z6o];
	 8(2D
	O
u-<ZJ3"
	
UT iﬂ
	ﬁﬀ	 #,-<ZC3ﬀ	`ﬀ'M
Eﬂ
	ﬁ_-<;
¦U=ZC3_X
UTY&	ﬁﬀﬁ,@
UT ¦	ﬀM;ﬂ
7
M
s

	 #u-<;¦_35bﬀ¦%%
M
s
ﬀ	 #u-<;¦S3HZdX

	;¦M
p
ﬂ

ﬂ
	d+

N«Ò­
ïñðGayù÷ﬃö	÷øMùøVúûDðlüîý*ðﬂùeö	÷ôeóµ±µÅÇÆîô^ò4öøMõ	÷]ÈJôﬂö	÷øMù

";¦Mﬀp
ﬂ

ﬂ
	(ﬃﬀ
 "Eﬂ$.-vO
	#C3

7

8Zﬁﬁﬂ
	ﬁG+lﬁ"Zﬁﬁ
ﬂ
	ﬁG+
%ﬀ
 "gﬂ$;¦M
p
ﬂﬀﬂﬀ	mﬁ

%ﬂ;¦M
p
ﬂﬀy-<ZA@l5	e
z6+l;¦@Kﬂ
e
zC3"ﬁ
g ﬀ	
ZﬁﬁG-<Z6o];ﬀ	 8F2C3J+
ZﬁﬁG-<Z6oqpﬀﬁ
,-5r3HDZ6oqp
ﬁ
,-vW3"
	Z6o];ﬁ
,-5r3)HDZ6o];ﬁ
,-vW33S+
ZﬁﬁG-<;¦Uoqp
ﬁ
,-Ir3HDZ6oqpﬀﬁ
,-5r3ﬀ	;¦Uoq;ﬁ
,-Ir3)HZ6o];ﬁ
,-5r33S+
ZﬁﬁG-<;¦Uoqp
ﬁ
,-W3HDZ6oqpﬀﬁ
,-vW3ﬀ	;¦Uoq;ﬁ
,-W3)HZ6o];ﬁ
,-vW33S+
4ﬂ/5	;¦Uoq>
	 #ﬂﬂ
%
4ﬂ`xﬀ	;
¦Uoqp
ﬁ
PXXQ/`rh#ﬂﬂ
%
#

'@p#ﬂ
6+
g ﬀ	

'@qH6X],+
4ﬂ¤`ﬀ	;¦doqp
ﬁﬀPXXlx`rL#ﬂﬂﬀ%
ﬀ'@]Hﬀ'w";
¦6-0/G=?¤S35b;¦6-[¤6=x3S+

	#ﬂﬂ
%d+
;¦6-0/u=fx3m@]Hm-<Z,-0/u=x3Lﬀ'_3ﬀ;
¦6-0xG=x3J+
ﬀ	6+

	#ﬂﬂ
%d+
4ﬂ`xﬀ	/.XXK;¦Uoq;ﬁ
#ﬂﬂ
%
#

'@p#ﬂ
6+
g ﬀ	

'@qH6X],+
4ﬂ¤`ﬀ	;¦doqp
ﬁﬀPXXl/`rL#ﬂﬂﬀ%
ﬀ'@]Hﬀ'w";
¦6-0/G=?¤S35b;¦6-[¤6=x3S+

	#ﬂﬂ
%d+
;¦6-0/u=fx3m@]HDZ,-0/G=x3L
'U+
ﬀ	6+

	#ﬂﬂ
%d+
ﬀ	#ﬂﬂﬀ%d+

	;¦M
p
ﬂﬀ,+


	;¦M
p
ﬂ

ﬂ
	d+

N«
 9©9r; PRBS@BDTTUVT}­KÂÃFBS[lL
G
@ëNÌﬂBMLN
G
C¾cFE,NCFa  BS@@ëNU^@JE
ïñðlòëóôVõôﬂö	÷øMùøVúKÉZôVõ	õ,÷ðlõ 

DEﬁ"ﬃﬀ "!#
ﬂﬀ	

%ﬀ
 "Eﬁﬁ
%ﬂ


$%DE
n-<i'M
s
8
ﬁ~@Kﬃﬂﬁﬀ
*3"ﬁ
ﬀ	$>ﬀ8MﬀE6+
ﬀ	$ﬃﬁﬁM
E
6+
%ﬀ*
Z##M
>ﬀ8P@}Eﬂﬂ#
	@]HDp#ﬁ,+
Z##Mﬃﬁﬁ @}Eﬂﬂ#
	@]H
s
,+
kﬂ
	A@}i#A@]H,+

	"E6+
%ﬂZM
E
~-[E~@Qﬀ	ﬂﬀ"E
C3S+

	E
ﬁG+

ïñðGayù÷ﬃö	÷øMùøVúKÉZôVõ	õ,÷ðlõ 

DEﬁ"ﬃﬀ "Eﬂ$

%ﬀ
 "gﬂ$"Eﬁﬁ
%ﬂ


gﬂ$E
(ﬁ
ﬀ	$>ﬀ8MﬀE
7
8
	Z##MﬃﬁﬁFﬁ
g ﬀ	
kﬂ
	P@]Hkﬂ
	`wrS+

4kﬂ
	H"i'M
s
8ﬁ8
	
Z##M
>ﬀ8@]H
s
G+
Z##Mﬃﬁﬁ@]H)p#ﬁG+
kﬂ
	A@qH\+

	`
46+
ﬀ	>ﬀ8M
E
\+
ﬀ	$ﬃﬁﬁM
E

7
8
	Z##M
>ﬀ8Fﬁ
g ﬀ	
kﬂ
	P@]Hkﬂ
	`wrS+

4kﬂ
	H"i'M
s
8ﬁ8
	
Z##Mﬃﬁﬁ@]H
s
,+
Z##M
>ﬀ8@]H)p#ﬁ,+
kﬂ
	A@qH\+

	`
46+
ﬀ	ﬃﬁﬁM
E6+

	"E6+
%ﬂZM
E
~-[E~@Qﬀ	ﬂﬀ"E
C3ﬁ
4 
g ﬀ	
EdXt>58M
E6+
EdXqﬃﬁﬁM
E6+

	ZM
E
\+

	E
ﬁG+

4N«
ïñðlòëóôVõôﬂö	÷øMùøVúKnôVõôeóróðﬂó¶±VÅÊÆ*ô^òöøeõ,÷]Èôﬂö	÷øSù£ý¡ ÷rù¼yÉZôVõõ,÷ð\õ 

";¦Mﬀp
ﬂ

ﬂ
	(ﬃﬀ
 "!#ﬂ
	~-<ﬃ###
Eﬁ3

%ﬀ
 ;¦M
p
ﬂ
ﬂ
	mﬁ
$%De
z(ﬁ"
$n-0/5	 

	 12,=
/5	 

	 12(3Lﬂ
4p#ﬂ
6+
%ﬂ;¦M
p
ﬂﬀy-<Z @Qﬀ	 e
z6+
;¦ @ ﬂﬀe
z6+
i'M
s
8
ﬁ~@Qﬀ	 ﬃﬂﬁ

*3S+
UTV>Oﬀﬁ,@
UT Z6o];
	 8(2D
	O
u-<ZJ3"
	
UT iﬂ
	ﬁﬀ	 #,-<ZC3ﬀ	`ﬀ'M
Eﬂ
	ﬁ_-<;
¦U=ZC3L
	
UT i'M
s
8ﬁ1HZ\o];
	 8UX
UTY&	ﬁﬀﬁ,@
UT ¦	ﬀM;ﬂ
7
M
s

	 #u-<;¦_35bﬀ¦%%
M
s
ﬀ	 #u-<;¦S3HZdX

	;¦M
p
ﬂ

ﬂ
	d+

44
ïñðGayù÷ﬃö	÷øMùøVúKnôVõôeóróðﬂó¶±VÅÊÆ*ô^òöøeõ,÷]Èôﬂö	÷øSù£ý¡ ÷rù¼yÉZôVõõ,÷ð\õ 

";¦Mﬀp
ﬂ

ﬂ
	(ﬃﬀ
 "Eﬂ$.-<ﬃ###ﬀEﬁ3

7

8Zﬁﬁﬂ
	ﬁG+lﬁ"Zﬁﬁ
ﬂ
	ﬁG+
7

8E
ﬁG+lﬁDE
ﬁG+
%ﬀ
 "gﬂ$;¦M
p
ﬂﬀﬂﬀ	mﬁ

%ﬂ;¦M
p
ﬂﬀy-<Z @Qﬀ	 e
z6+
;¦ @ ﬂﬀe
z6+
i'M
s
8
ﬁ~@Qﬀ	 ﬃﬂﬁ

*3"ﬁ
4	
ﬂ
	(
%#ﬀy-[p
ﬁ
6=l;ﬁﬀ6=
s
@?/ﬀ	 J3L	F/ﬀ	 (ﬁ
g ﬀ	
	p
ﬁ
w`/ﬀ	 G-
-]p#ﬂG-
s
3ﬀ
p#ﬂ,-[i'M
s
8ﬁ33
b
p#ﬂ,-<;ﬁﬀmDp
ﬁ
wFr33S+
ﬀ	`
%#
6+
E~@BE,-[i'M
s
8ﬁ3S+
g ﬀ	
ZﬁﬁG-<Z6o];ﬀ	 8F2C3J+
ZﬁﬁG-<Z6oqpﬀﬁ
,-5r3HDZ6oqp
ﬁ
,-vW3"
	Z6o];ﬁ
,-5r3)HDZ6o];ﬁ
,-vW33S+
ZﬁﬁG-<;¦Uoqp
ﬁ
,-Ir3HDZ6oqpﬀﬁ
,-5r3ﬀ	;¦Uoq;ﬁ
,-Ir3)HZ6o];ﬁ
,-5r33S+
ZﬁﬁG-<;¦Uoqp
ﬁ
,-W3HDZ6oqpﬀﬁ
,-vW3ﬀ	;¦Uoq;ﬁ
,-W3)HZ6o];ﬁ
,-vW33S+
ZﬁﬁG-<i'M
s
8
ﬁ1HZ6o];ﬀ	 8S3J+
%4ﬂ
s
ﬀ	nXXKi'M
s
8ﬁ(r^#ﬂﬂ
%
4ﬂ`/ﬀ	;
¦Uoq>
	 #ﬂﬂ
%
4ﬂx5	
%#ﬀ,-0/G=l;¦do];ﬁ
\=
s
3mXX

%#ﬀ,-0/G=l;¦do];ﬁ
\=
s
w(r3LrL#ﬂﬂ
%
#

'@Bp#ﬂ6+
g 5	
ﬀ'@]H\X]\+
4ﬂ¤(ﬀ	;¦Uoqp
ﬁ
PXXl/rL#ﬂﬂ
%

'@qH
'wD;¦6-0/u=K¤S3ﬀb;
¦6-[¤d=x3J+
ﬀ	#ﬂﬂﬀ%d+
;
¦6-0/G=x3N@]HZ,-v/G=fx3)"
'U+

	6+
ﬀ	#ﬂﬂﬀ%d+
ZM
E,-]ES3S+
4ﬂx5	
%#ﬀ,-0/w(rJ=?;¦Uo];ﬁ
6=
s
3XX

%#ﬀ,-0/w(rJ=?;¦Uo];ﬁ
6=
s
wr3)`rL#ﬂﬂ
%
#
ﬀ'@Bp#ﬂ6+
g 5	
ﬀ'@]H\X]\+
4ﬂ¤(ﬀ	;¦Uoqp
ﬁ
PXXl/rL#ﬂﬂ
%

'@qH
'wD;¦6-0xu=K¤S3ﬀb;
¦6-[¤d=/3J+
ﬀ	#ﬂﬂﬀ%d+
;
¦6-0xG=/3N@]H.-<ZG-0xG=f/3L
'_35;¦6-0/u=/3S+
4,¤

	6+
ﬀ	#ﬂﬂﬀ%d+
ZM
E,-]ES3S+

	#ﬂﬂ
%d+
ﬀ	#ﬂﬂﬀ%d+

	;¦M
p
ﬂﬀ,+


	;¦M
p
ﬂ

ﬂ
	d+

4	»
 9©9É PRBS@BDTTUVT}­KÂÃFBS[lL
G
@ëNÌﬂBMLN
G
C¾cFE,NCFaqbyNCFaîTU\·78 E,E	NaîCFIKUVC=LÃ²TBSaîE
ïñðlòëóôVõôﬂö	÷øMùøVúûî÷rù¡Móðu¸"  ÷]Mù¹£ ðﬂùeö)ÆóôdU 

Dp#
 ﬁDﬃ5 "!#
ﬂ
	

%ﬀ
 "p# ﬁﬁ
$%Dp# `ﬁ"#5'
%
*G+
%ﬂy-[pA@?ﬂ
"p# J3J+
%ﬂk8ﬀ~-]pA@Qﬀ	"p# C3S+
%
*

$%Dp# `ﬁm-v
J3S+
%
 'ﬀ	 #MZﬁﬁ
 	'
	,-]p# J3J+

	p# ﬁG+

ïñðGayù÷ﬃö	÷øMùøVúûî÷rù¡Móðu¸"  ÷]Mù¹£ ðﬂùeö)ÆóôdU 

Dp#
 ﬁDﬃ5 "Eﬂ
$

%ﬀ
 "gﬂ$"p# ﬁﬁ
%ﬂy-[pA@?ﬂ
"p# J3"ﬁ
g ﬀ	
p~@]H
6+

	6+
%ﬂk8ﬀ~-]pA@Qﬀ	"p# C3"ﬁ
g ﬀ	
ﬀ4"p`H8
		##\+f
	ﬀ46+

	k8ﬀ6+

	p# ﬁG+

4
ïñðlòëóôVõôﬂö	÷øMùøVúKnôVõôeóróðﬂó¶±VÅÊÆ*ô^òöøeõ,÷]Èôﬂö	÷øSù£ý¡ ÷rù¼£û*÷rù¡Móðu¸  ÷]Sù¾£'ð\ùeö)Æóôdc 

";¦Mﬀp
ﬂ

ﬂ
	(ﬃﬀ
 "!#ﬂ
	~-<ﬃ###ﬀ	 #Zﬁﬁ
 	'
	Np#
 ﬁ3

%ﬀ
 ;¦M
p
ﬂ
ﬂ
	mﬁ
$%De
z(ﬁ"
$n-0/5	 

	 12,=
/5	 

	 12(3Lﬂ
4p#ﬂ
6+
%ﬂ;¦M
p
ﬂﬀy-<Z @Qﬀ	 e
z6+
;¦ @ ﬂﬀe
z6+
i'MﬀE#ﬂﬀﬁ @Qﬀ	 ﬃﬂﬁ

*G+
i'M
s
8
ﬁ~@Qﬀ	 ﬃﬂﬁ

*F3J+
UTV>Oﬀﬁ,@
UT Z6o];
	 8(2D
	O
u-<ZJ3"
	
UT iﬂ
	ﬁﬀ	 #,-<ZC3ﬀ	`ﬀ'M
Eﬂ
	ﬁ_-<;
¦U=ZC3L
	
UT i'M
E#ﬂ5ﬁ1HZ6oq;
	 8(
	
UT i'M
s
8ﬁ1Hi'M
E#ﬂﬀﬁb
i'M
E#ﬂﬀﬁGX
UTY&	ﬁﬀﬁ,@
UT ¦	ﬀM;ﬂ
7
M
s

	 #u-<;¦_35bﬀ¦%%
M
s
ﬀ	 #u-<;¦S3HZdX

	;¦M
p
ﬂ

ﬂ
	d+

4,
ïñðGayù÷ﬃö	÷øMùøVúKnôVõôeóróðﬂó¶±VÅÊÆ*ô^òöøeõ,÷]Èôﬂö	÷øSù£ý¡ ÷rù¼£û*÷rù¡Móðu¸  ÷]Sù¾£'ð\ùeö)Æóôdc 

";¦Mﬀp
ﬂ

ﬂ
	(ﬃﬀ
 "Eﬂ$.-<ﬃ###ﬀ	 #Zﬁﬁ
 	'ﬀ	Fp#
 ﬁ3

7

8Zﬁﬁﬂ
	ﬁG+lﬁ"Zﬁﬁ
ﬂ
	ﬁG+
7

8p# ﬁG+?ﬁDp#
 ﬁG+
%ﬀ
 "gﬂ$;¦M
p
ﬂﬀﬂﬀ	mﬁ

4	
ﬂ
	eﬀ	n-<;
46=?>
 8A@l/5	 
J3L	F/ﬀ	
 

	ﬀ'ﬁ/ﬀ	 \oqeﬀ	d+
4	
ﬂ
	ezy-<;
46=?>
 8A@l/5	 
J3L	F/ﬀ	
 

	ﬀ'ﬁ/ﬀ	 \oqez6+

%ﬂ;¦M
p
ﬂﬀy-<Z @Qﬀ	 e
z6+
;¦ @ ﬂﬀe
z6+
i'MﬀE#ﬂﬀﬁ @Qﬀ	 ﬃﬂﬁ

*G+
i'M
s
8
ﬁ~@Qﬀ	 ﬃﬂﬁ

*F3)ﬁ
4	
ﬂ
	(y-0/y@?/ﬀ	 J3L	F/ﬀ	 (ﬁ
g ﬀ	
	`;¦Uotp
ﬁ
`w
/5	 
,--[p#ﬂ,-0/3ﬀ
p#ﬂ,-<i'M
E#ﬂ5Cﬁ33ﬀb
p#ﬂ\-<;¦do];
	 8J33S+
ﬀ	`
6+
E @?/ﬀ	 6+
>6=?k~@K$n-<nXXKi'M
E#ﬂﬀﬁb
i'M
E#ﬂﬀﬁr3Lﬂ4/ﬀ	 6+
!ﬂ
	n@K$n-rmXX}i'M
E#ﬂﬀﬁ`rS=QrmXXBi'M
E#ﬂ5ﬁr3)ﬂ
4p# \+
g ﬀ	
ZﬁﬁG-<Z6o];ﬀ	 8F2C3J+
ZﬁﬁG-<Z6oqpﬀﬁ
,-5r3HDZ6oqp
ﬁ
,-vW3"
	Z6o];ﬁ
,-5r3)HDZ6o];ﬁ
,-vW33S+
ZﬁﬁG-<;¦Uoqp
ﬁ
,-Ir3HDZ6oqpﬀﬁ
,-5r3ﬀ	;¦Uoq;ﬁ
,-Ir3)HZ6o];ﬁ
,-5r33S+
ZﬁﬁG-<;¦Uoqp
ﬁ
,-W3HDZ6oqpﬀﬁ
,-vW3ﬀ	;¦Uoq;ﬁ
,-W3)HZ6o];ﬁ
,-vW33S+
ZﬁﬁG-<i'MﬀE#ﬂﬀﬁ1HDZ6o];ﬀ	 8S3J+
ZﬁﬁG-<i'M
s
8
ﬁ1Hi'MﬀE#ﬂﬀﬁbi'M
E#ﬂ5ﬁ3S+
E~@]H\+
4ﬂ/5	`nXXBi'M
E#ﬂﬀﬁrh#ﬂﬂﬀ%
4ﬂ`xﬀ	/.XXKi'M
E#ﬂ5ﬁrL#ﬂﬂ
%
>,-[ES3m@]H/G+lkG-[EJ3m@]Hxu+KEA@]HDE`w(rS+

	#ﬂﬂ
%d+
4ﬂ`xﬀ	/Dw(rmXX}i'MﬀE#ﬂﬀﬁ``rL#ﬂﬂﬀ%
>,-[ES3m@]HxG+lkG-[EJ3m@]H/u+KEA@]HDE`w(rS+

	#ﬂﬂ
%d+
ﬀ	#ﬂﬂﬀ%d+
4ﬂ/5	`nXXBi'M
E#ﬂﬀﬁrh#ﬂﬂﬀ%
G-[!ﬂ
	_-vrS=/33J+Q,-]!ﬂ
	u-v/G=r33S+
ﬀ	#ﬂﬂﬀ%d+
% 'Dﬃ###

g#M
;ﬂﬂ
%\-[i'M
s
8ﬁu=hﬃ
	H2ﬀ	M
!ﬀ'
	J3S+
4 æ
4ﬂE5	`nXXBi'M
E#ﬂﬀﬁbi'MﬀE#ﬂﬀﬁ(rh#ﬂﬂ
%
k8ﬀ\-[!ﬂﬀ	u-[>\-]ES3S=Qeﬀ	\-[>,-[ES3S=QkG-]ES3Dr333S+
k8ﬀ\-[!ﬂﬀ	u-[e5	\-kG-[EJ3S=>\-]ES3)(r3J=lkG-[ES333S+
4ﬂ`/ﬀ	`
,-]>\-[ES33.XX?G-[>\-[ES3)w(r3L(r^#ﬂﬂ
%
4ﬂx5	,-kG-[EJ33.XX}e5	\-v
,-kG-]ES3wr3S=f/3)rL#ﬂﬂ
%
#
ﬀ'@Bp#ﬂ6+
g 5	
ﬀ'@]H\X]\+
4ﬂ¤(ﬀ	;¦Uoqp
ﬁ
PXXlxrL#ﬂﬂ
%

'@qH
'wD;¦6-0/u=K¤S3ﬀb;
¦6-[¤d=x3J+
ﬀ	#ﬂﬂﬀ%d+
;
¦6-0/G=x3N@]H.-<ZG-0/G=fx3L
'_35;¦6-0xu=x3S+

	6+
ﬀ	#ﬂﬂﬀ%d+
4ﬂx5	ez,-G-kG-[ES33S=h/3mXX?
,-<kG-[ES3Dw(r3)rL#ﬂﬂ
%
#
ﬀ'@Bp#ﬂ6+
g 5	
ﬀ'@]H\X]\+
4ﬂ¤(ﬀ	;¦Uoqp
ﬁ
PXXl/rL#ﬂﬂ
%

'@qH
'wD;¦6-0/u=K¤S3ﬀb;
¦6-[¤d=x3J+
ﬀ	#ﬂﬂﬀ%d+
;
¦6-0/G=x3N@]HZ,-v/G=fx3)"
'U+

	6+
ﬀ	#ﬂﬂﬀ%d+

	#ﬂﬂ
%d+
,-[!ﬂ
	u-[>,-[ES3S=fkG-[EJ333S+
ﬀ	#ﬂﬂﬀ%d+

	;¦M
p
ﬂﬀ,+


	;¦M
p
ﬂ

ﬂ
	d+

4­
Ë ×YÌ ß ×kâ ãÎÍ Þ Õ ÏÑÐ
ÒÔÓÕ
ç°Öu×KÖ_ØKÙÚSÛÜ
ÝDÞSßDÞSß6à)á6Ö_×KÖ_âlÛßdß6ãåäÖdæ»Ø?çè§Þ?éSÞJêë6Ûm#vìSÜﬀãåÛßuíﬀÛà"ÞJêåîSìSÜﬀãïí
ðUÝ)ãåÙ}êÞSß6î_ëUÞJîSÛJñ»òµÜﬀÛm#
êåãÝDãßdÞJÜ$6)ÜﬀÛó]ÛÜﬀÛß6ÙÛlÝDÞSß,ëdÞJê[Ö¡ô¹ÛÙðUß6ãåÙÞJêDÇBÛõìSÜ5íVôXÇ­# 
Óö,÷Uøù
ôRç¾ÞJúìSÜ
ÞCíﬀìSÜ!6DóqìSÜ}ûYì_ÝDõUë\íﬀÛÜ
Å6ÙãåÛß6ÙÛ
÷
ûÞSÝ^údÜ
ãåàdîSÛ
÷dø
ÞJäﬀäÞJÙð,ë6äﬀÛí5íﬀä
÷
áuëdßdÛ
Ó
 æ  Ö
Ò

Õ
ç§ãåêåêåãÞSÝü×BÖcØKÙÚSÛÜ
ÝDÞSßÖµâlÞCí
Þ)ýUìþ´êÞSß6î_ëdÞJîSÛäÖYß   
	
÷¡ÓlÂ
 Æñ
Ó

G÷
ÛúdÜ
ëdÞJÜ$6
Ó

ö

Ö
Ò
¤
Õﬁﬀﬃﬂ ﬃ!#"
%$&(')+*
ﬂ
&,
ﬂ.-
Ö
ù
ßuíﬀÛÜ
ßdÞCíﬀãåì_ßdÞJê/lÜ
î_ÞSß6ã10ÞCíﬀãåì_ßmó]ìSÜªÅ,í
ÞSß6àUÞJÜ
àdã10ÞCíﬀãåì_ß
÷
áuÞSß,ëdÞJÜ$6
Ó
S

Ö
ù
ß_íﬀÛÜ
ßUÞCíﬀãåì_ßdÞJê=Å,í
ÞSß6àcÞJÜﬀà`Ø
2 Å
ù3ù
Å,/
3ù54
û76
ö.8ﬃ

ñ
Ó
S

Ö
Ò
»
Õ94
ë6îSÛß6ÛVØKêåúÛÜ5í
÷
áuì_ÞSßâ^ÖJç¾ë6ÚJÞJä
÷
ÞSß6à:fë\6fç¶ÖÅ,íﬀÛÛêåÛ
÷
á_ÜÖGâQÞCí
Þ?õUÞJÜ
ÞJêåêåÛê,Ùì_Ý)õUë\íﬀÛÜ
ä¾ÞSß6àí
ð6Û

/ ÇBØ?ç¡ç~ä5í
ÞCíﬀÛÝDÛß_íÖ+;<.=)&
ﬂ.-
5$?>
ﬂ

ﬂ.-@-

-Aﬂ
&
ﬀCB9DFE
%
DHG
I
ﬀ

	
D
&IJ
÷»Ó
¤
Â

Æñ
ÓöﬃUÓ

÷
/QÙíﬀìSúÛÜ
Ó
S
Ó
Ö
ÒKÕ
:QÛìSÜﬀîSÛ¢ÅÖ¼Ø?êÝDÞJä
ãÞSß6àØ?êåêÞSßL:lìJí5íﬀêåãåÛú ÖNM
D
JO
-QP
>
ﬂ

ﬂ.-@-

-

	
D
&=J Ö"×VÛßSRﬀÞSÝ)ãß
3
ûëdÝ+6
ÝDãß6îSä
÷
ÇKÛà6þVì,ì,àûYãïí6
÷
ûÞJêåãåóqìSÜß6ãÞ
÷
äﬀÛÙì_ß6à(Ûàdãïíﬀãåì_ß
÷¼Ó
S,»
Ö
Ò 8CÕ
ØlÝ)ÛÜ
ãåÙÞSßC2lÞCíﬀãåì_ßdÞJêîÅ,í
ÞSßdàUÞJÜﬀàdä
ù
ßdä5íﬀãïí
ë\íﬀÛ
÷6ù
ß6ÙJÖ
TUOI
>VWXJ
ﬂ
+
D
&IJZY
ﬂ
&IJ
ﬂ
J[
ﬁﬀﬃﬂﬁ"
H$\\^]
\&('^9*
ﬂ
&,
ﬂ.-
ÖÅ\õdÜ
ãß6îSÛÜ56æ¶ÛÜﬀêÞJî
÷
×VÛÜﬀêåãß
÷
:lÛÜ
Ý"ÞSß6
÷¼Ó

ö
¤
ÖVØ_2Å
ù3Jø`ù
ç`6jÅ6ô}â_6
Óö,Ó
ØÖ
Ò
æ
Õ
û}ð6Üﬀãåä5íﬀãÞSßdÞ)Ø?Ýa0Þ
÷
ØKêÞSßç¶ÖcûYìb
÷
Å6ÞSß6àUðJ6uÞhâ?þYÞJÜ
ÚCÞJàUÞJä
÷
ò»ÛíﬀÛ9cfÛêåÛðdÛÜ
÷d
ì_ß6î_ðGëdã¼ç¾ë
÷
Ç?Þ6
Ý"ÞJÚGÜ
ãåä
ðdßdÞSß«ÇKÞRﬀÞSÝ)ì_ßJ6
÷
çmÛãÝDãß«Äµë
÷
ÞSß6à çRãåêåêﬁ6feþÞJÛß6ÛõìGÛê[Ö ô¾ÜﬀÛÞJàcÝDÞJÜﬀÚ,äñ:ÅdðdÞJÜﬀÛà
ÝDÛÝ)ìSÜ$6ì_ß`ß6Ûí0þVìSÜﬀÚ,äBìSó¾þYìSÜﬀÚGäﬀí
ÞCíﬀãåì_ß6äÖVß 7  g
	
÷
J
Â

Æñ
Óöh

ö,÷
ÛúdÜ
ëdÞJÜ$6
Ó
S
8
Ö
Ò öCÕ
:QÜﬀÛîSìSÜ$6uÇÖ?Ølß6àdÜ
ÛþBäÖi&('\I)W\&a>VWXJ.
ﬂ
+
D
&=Jﬃjk>l
D
&('
D
	
-

Emﬂ
&
ﬀ
>V
ﬂ
'h
D
')ÖÊ×VÛß=6
RﬀÞSÝ)ãß
3
ûëdÝDÝDãß6îSä
÷
ÇBÛà6þYìGì,à(ûYãïí`6
÷
ûÞJêåãåó]ìSÜ
ß6ãÞ
÷¼Ó
S
Ó
Ö
Ò

Õ
Ø?Ü5é\ãß6à
÷
cLÖ»ò¹Ö:lìSäﬀíﬀÛêåìþ
÷
ÞSß6àËç°Ö»òêåì_ëInÛJÖFØlßnÞJäWo6ß6Ùð6Ü
ì_ß6ì_ë6ä^õdÜﬀìSîSÜ
ÞSÝ"Ý)ãß6î`êÞSßdî_ëdÞJîSÛ
ÞSßdàÙì_ÝDõUë\íﬀãß6îhÝDÞJÙð6ãß6ÛJÖ¹ô¾ÛÙðdß6ãåÙÞJêDÇBÛõìSÜ5íYôXÇp6
ÓSÓ
»
Þ
÷
âlÛõUÞJÜ5í
Ý)ÛßuíìSó
ù
ß6óqìSÜÝDÞCíﬀãåì_ßÞSß6à
ûì_Ý)õUë\íﬀÛÜÅ6ÙãåÛß6ÙÛ
÷q
ß6ãïé_ÛÜﬀäﬀãïíro`ìSó»ûÞJêåãåó]ìSÜ
ß6ãÞ
÷cù
Üﬀé,ãß6Û
÷
âlÛÙÛÝ^úÛÜ
Ó

æ
ö
Ö
4J
ÒÔÓ

Õ
áuì_ðdßF×VÞJÙÚ,ëdäÖûÞSßFõdÜﬀìSîSÜ
ÞSÝ"Ý)ãß6îLúÛ^êåãåúÛÜ
ÞCíﬀÛàNóqÜﬀì_Ý í
ð6Ûé_ì_ß 2KÛëUÝDÞSßdßä5ío\êåÛhsPÞó[ëdß6Ù)6
íﬀãåì_ßUÞJêUä5íro,êåÛBÞSßdàLãïíﬀäµÞJêåîSÛúdÜ
ÞfìSócõdÜ
ìSîSÜ
ÞSÝ)äÖ.+I&
D
'
ﬂ

D
&
E
5$t@OI

u*
÷

ÓÂö
Æñ
8,Ó
¤
=8
»
ÓS÷
Ølë6î_ë6äﬀí
Ó
 æ
ö
Ö
Ó
 æ4æ)ØBû
ø
ô¹ë6Ü
ãß6îLØBþÞJÜﬀà`ç¾ÛÙí
ë6ÜﬀÛJÖ
ÒÔÓSÓÕﬁd
Ûß6Üﬀã[Ö
4
Ö ×YÞJê
÷
áuÛßdß6ãåó]ÛÜÖU:^ÖîÅ,íﬀÛãß6ÛÜ
÷
ÞSßdàFØlß6àdÜ
ÛþfÖDÅÖô»ÞSß6ÛßGúUÞSëdÝ`ÖlòµÜﬀìSîSÜ
ÞSÝ"Ý)ãß6î"êÞSß=6
î_ëUÞJîSÛäKó]ìSÜBàdãåäﬀíﬀÜﬀãåúUë\íﬀÛà`Ùì_ÝDõUë\íﬀãß6îhäWo\ä5íﬀÛÝDäÖ

u*v
	
D
&=Jxw,I)y
PSE÷

ÓÂ
¤ Æñ 
8,Ó)
¤4
÷
Å6Ûõ6íﬀÛÝ^úÛÜ
Ó

ö
 Ö
ÒÔÓ

Õﬁq
íﬀõUÞJêY×YÞSß6ÛÜ%R5ÛÛ
÷
Ç?ë6àdìSêåó
4
ãåîSÛßUÝDÞSßdß
÷
ØKêåÛ)bdÞSß6àdÜëz2?ãåÙìSêÞSë
÷
ÞSß6à:âQÞé,ãåànØÖ¾ò½ÞJàUëdÞ,Ö`Ølë=6
íﬀì_Ý"ÞCíﬀãåÙ"õUÜﬀìSîSÜ
ÞSÝ õcÞJÜ
ÞJêåêåÛêåã10ÞCíﬀãåì_ßÖ{>l5h'^X
ﬀD
&=J
E
5$a@OILß 7  
÷¾ö,ÓÂ
 Æñ 
ÓSÓ)
	»¤
÷|
ÛúdÜ
ëdÞJÜWo
Ó
S4¤ Ö
ÒÔÓ
¤
Õﬁ
ìSÜﬀÛä5í(×YÞJäﬀÚSÛí5íNÞSß6à§ØKêÞSß áGÞ\oqÅ6Ý)ãïí
ð Ö
ù
ßuíﬀÛÜﬀó]ÛÜﬀÛß6ÙÛãßÝhë6êïíﬀãåõdÜﬀì,ÙÛäﬀäﬀìSÜäo,ä5íﬀÛÝDäþBãïí
ð
ãßuíﬀÛÜﬀêåÛÞé_ÛàNÝDÛÝ)ìSÜWoSÖ?++I&
D
'
ﬂ

D
&
E
5$9@OI

u*
÷Ó

Â}8
Æñ ¤ æ

¤4¤,»
÷
áuëdßdÛ
Ó
 æ
8
Ö
ÒÔÓ
»
Õ
:fëIo
4
Ö½×VêåÛêåêåìGÙðÖòÜﬀìSîSÜÞSÝDÝ)ãßdî`õUÞJÜ
ÞJêåêåÛêÞJêåîSìSÜﬀãïí
ðdÝDäÖ~+I&
D
'
ﬂ

D
&
E
5$#@OI

u*
÷
¤S
Â}8
Æñ
öﬃ

æ
÷¡ø
ÞJÜﬀÙð
Ó
S
8
Ö
ÒÔÓÕ
:fëIo
4
ÖS×VêåÛêåêåìGÙð
÷
áuì_ßdÞCí
ðdÞSßLû?Ö
d
ÞJÜﬀàdþBãåÙ
Ú
÷
áuÞoRÅ\ãåõÛêåä5íﬀÛãß
÷_ø
ÞJÜﬀÙì?e ÞJî_ðdÞ
÷
ÞSß6àÅ\ãåàdàcðdÞJÜ5í
ðdÞ
û}ðdÞCí5íﬀÛÜ%R5ÛÛJÖ
ù
Ý)õUêåÛÝ)Ûßuí
ÞCíﬀãåì_ß(ìSóYÞõìSÜ5í
ÞJúdêåÛ)ß6Ûä5íﬀÛààcÞCí
Þ6võUÞJÜ
ÞJêåêåÛêêÞSßdî_ëdÞJîSÛJÖ#;=I)&
ﬂ.-
5$
>
ﬂ

ﬂ.-F-

-Aﬂ
&
ﬀZB9DFE
%
DHG
I
ﬀ

	
D
&=J
÷

ÓÂIÓ
Æñ
»
UÓ
»
÷
Ø?õdÜﬀãåê
Ó
S,»
Ö
ÒÔÓh8CÕ
ç§ãåêåêåãÞSÝ ×VêëdÝ)Û
÷
Ç?ë6àdìSêåó
4
ãåîSÛßdÝ"ÞSßdß
÷
áGÞ\o
d
ìGÛýcãß6îSÛÜ
÷
âQÞé,ãåàò½ÞJàUëdÞ
÷
ò½ÞSë6êcò»ÛíﬀÛÜﬀäﬀÛß
÷
ÞSß6à
ç¹ÞþBÜ
Ûß6ÙÛÈÇ?ÞSë6ÙðuþVÛîSÛÜÖRØlë\íﬀì_ÝDÞCíﬀãåÙàdÛíﬀÛÙíﬀãåì_ßPìSólõUÞJÜÞJêåêåÛêåãåä
ÝñØ îSÜ
ÞSßdàAÙðdÞJêåêåÛßdîSÛ(ó]ìSÜ
ðdãåî_ð=6võÛÜﬀóqìSÜÝDÞSß6ÙÛlÙì_Ý)õcë\íﬀãß6î\Öß  7 >
ﬂ

ﬂ.-F-

-Aﬂ
&
ﬀZB9DFE
%
DHG
I
ﬀ
T(X'O[&(
-
XJ
PJ÷

Â
¤
Æñ
¤
æ

»
æ
÷

ÞJêåê
Ó
S,»
Ö
ÒÔÓ
æ
Õﬁ
Ö=ç´Ö»×VëdÜ5íﬀì_ßÖ

ëdß6Ùíﬀãåì_ßUÞJêõdÜﬀìSîSÜÞSÝDÝ)ãßdîóqìSÜÙì_ß6Ùë6ÜﬀÜﬀÛßuíÞSß6à.àdãåä5íﬀÜﬀãåúcë\íﬀÛà:Ùì_ÝDõUë\íﬀãß6î\Ö
TUO#
	;=I)&
ﬂ.-Ô÷
¤

Â
Æñ
»¤
æ

»


÷
/lÙíﬀìSúÛÜ
Ó

ö
æGÖ
ÒÔÓöCÕ
Ç?ÞJêåõUð
ø
Ö×Yë\íﬀêåÛÜ`ÞSßdà
4
þBãß6îyç¶Öç¾ëdäﬀÚUÖ
ø
ì_ß6ãïíﬀìSÜﬀä
÷
Ý)Ûä
ä
ÞJîSÛä
÷
ÞSßdàRÙêëdä5íﬀÛÜﬀäñnôBð6ÛFõ
»
õcÞJÜ
ÞJêåêåÛê¡õdÜ
ìSîSÜ
ÞSÝDÝDãß6îäo,ä5íﬀÛÝ`Ö7>
ﬂ

ﬂ.-@-

-

	
D
&=J
÷


Â
»
Æñ

»
æ
I8
»
÷
ØKõUÜﬀãåê
Ó
S,»
Ö
ÒÔÓ

Õ
âQÞé,ãåà§ûÞSßdßÖÇBÛíﬀãåÜ
Û

ìSÜ5íﬀÜ
ÞSßsªØüàdÛúUÞCíﬀÛ`ÜﬀÛÚ,ãß6àdêåÛà¼Ö.+I&
D
'
ﬂ

D
&
E
W$N@OI

u*
÷
¤
lÂö
Æñ
ö,Ó),ö

÷
Ølë6î_ë6äﬀí
Ó
S
Ö
Ò


Õ
c)Ö
ø
ÞSß6ã¡û}ðdÞSß6ào"ÞSßdà
ù
ÞSß

ìSä5íﬀÛÜÖØ´ß6ìJí
ÞCíﬀãåì_ßóqìSÜàUÛíﬀÛÜ
Ý)ãß6ãåäﬀíﬀãåÙQÙìGìSõÛÜ
ÞCíﬀãß6îLõUÜﬀìGÙÛä
äﬀÛäÖ
ß 7  T,
ﬂ
&
Eﬂ
'h
D
&
E
&>
ﬂ

ﬂ.-@-

-uﬂ
&
ﬀZB9DE
%
D}G

ﬀ
w
PSE

E÷(8\Âö
Æñ
ö.8
¤
,ö
æ
ÓS÷
Ø?ë6î_ëdä5í
Ó
S

Ö
,¤ 
Ò

ÓÕ
c)Ö
ø
ÞSß6ã¶ûðdÞSß6à,oÞSß6àNû}ÞJÜﬀêcfÛäﬀäﬀÛêÝ"ÞSßÖQûBûp?^ñ}Ø àUÛÙêÞJÜ
ÞCíﬀãïé_Û)Ùì_ß6Ùë6Ü
ÜﬀÛß_ílìSúIR5ÛÙíQìSÜﬀã6
ÛßuíﬀÛàõdÜﬀìSîSÜ
ÞSÝ"Ý)ãß6îQêÞSßdî_ëdÞJîSÛJÖ¡ô¹ÛÙðdß6ãåÙÞJêSÇKÛõìSÜﬀíYûXÅ<6vôÇl6  60
ÓS÷
ûYì_Ý)õcë\íﬀÛÜzÅ\ÙãåÛß6ÙÛ?âlÛ)6
õcÞJÜ5í
Ý)Ûßuí
÷
ûÞJêåãåó]ìSÜ
ß6ãÞ
ù
ß6ä5íﬀãïí
ë\íﬀÛìSó¹ô¹ÛÙðUß6ìSêåìSîo
÷¡Ó
S Ö
Ò
4
Õ
c)Ö
ø
ÞSß6ãûðUÞSß6àoPÞSß6à ûÞJÜﬀêcfÛä
äﬀÛêÝDÞSßÖ û}ûp?^ñ.ØªàdÛÙêÞJÜ
ÞCíﬀãïé_Û.Ùì_ß6Ùë6ÜﬀÜ
Ûß_íìSúIR5ÛÙí56
ìSÜ
ãåÛß_íﬀÛà`õUÜﬀìSîSÜ
ÞSÝDÝDãß6îßdìJí
ÞCíﬀãåì_ßÖ
ù
ßN:QëdêØ?î_ðdÞ
÷
ò»ÛíﬀÛÜ­çmÛî_ß6ÛÜ
÷
ÞSß6àØKÚ,ãß6ìSÜﬀãeÄì_ß6Û\0ÞþYÞ
÷
ÛàUãïíﬀìSÜﬀä
÷,"

E

ﬂ
W'O
B?D
'
D
&
E
D
&.&('\I)W\&l
G%Ł
'h|V
D
&
ﬀ
>VWXJ
ﬂ
+
D
&=J
÷
õUÞJîSÛä 
ö,Ó)
¤
Ó
¤ Ö
ø`ù
ô òµÜﬀÛäﬀä
÷
û}ÞSÝúUÜﬀãåàdîSÛ
÷dø
ÞJä
ä
ÞJÙð,ë6äﬀÛí5íﬀä
÷¹Ó
S4¤ Ö
Ò
,¤
Õ
c)Ö
ø
ÞSßdã¾ûðdÞSß6à,oÞSß6àvÅ\íﬀÛõUð6Ûßô»Þ\o\êåìSÜÖYØ´õdÜ
ãÝ)ÛÜó]ìSÜ}òÜﬀìSîSÜÞSÝ ûYì_ÝDõìSä
ãïíﬀãåì_ß2KìJí
ÞCíﬀãåì_ß Ö
ô¹ÛÙðUß6ãåÙÞJêFÇKÛõìSÜﬀíûXÅ<6vôXÇp6  6
Ó

÷
ûYì_ÝDõUë\íﬀÛÜªÅ\ÙãåÛßdÙÛ)âlÛõUÞJÜ5í
Ý)Ûßuí
÷
û}ÞJêåãåóqìSÜ
ßdãÞ
ù
ßdä5íﬀãïí
ë\íﬀÛ
ìSó»ô¹ÛÙðdßdìSêåìSîo
÷¾Ó
S ,Ö
Ò
	»
Õ
c)Ö
ø
ÞSß6ãfûðdÞSßdàoPÞSß6àqÅ,íﬀÛõUð6Ûßô»Þ\o\êåìSÜÖ

&Pß)&(%5
ﬀ
'h
D
.&}>
ﬂ

ﬂ.-F-

-
>l5XJ.
ﬂ

D
&=J Ö
áuì_ß6ÛäKÞSßdà`×VÞJÜﬀíﬀêåÛí5í
÷
×VìSä5íﬀì_ß
÷ø
ÞJä
ä
ÞJÙð,ë6äﬀÛí5íﬀä
÷¾Ó
S
Ö
Ò

Õ
×YÞJÜﬀúcÞJÜ
Þ"ûðUÞJõUÝDÞSß
÷d
ÞSß6ä_eãÝ"Þ
÷
ÞSß6à`òµão\ëdä
ð
ø
ÛÙð6ÜﬀìJí
Þ,Ö
4
b\íﬀÛß6àdãßdî
d
ò

óqìSÜ?ÞJà6éSÞSß6ÙÛà
àcÞCí
Þ6võUÞJÜ
ÞJêåêåÛêÞJõdõdêåãåÙÞCíﬀãåì_ß6äÖ ß  7 L>
ﬂ

ﬂ.-F-

-ﬂ
&
ﬀB9DFE
%
DHG
I
ﬀ
T(X'O[&(
-
XJ
PJ÷

Â
¤
Æñ



æJ
÷,
ÞJêåê
Ó
S,»
Ö
Ò

8CÕ
ØÖµûð,ë6ÜﬀÙð~ÞSß6àAá6Ö×KÖÇBìSä
äﬀÛÜÖ Å\ì_Ý)ÛõdÜ
ìSõÛÜﬀíﬀãåÛäLìSóKÙì_ßué_ÛÜﬀäﬀãåì_ß6äÖkT,
ﬂ
&
Eﬂ
'
D
&
E
5$N@O

Z\
D
'
ﬂ
&*
ﬂ
@OI\
ﬂ

D
'
ﬂ.-
w'
D
\
PJ÷
¤S
ñ
»
æ


»
ö

÷½Ó
4¤
8
Ö
Ò

æ
Õ
cÛãïí
ð(ûYêÞJÜﬀÚÞSß6àvÅ\íﬀÛé_Û:lÜﬀÛîSìSÜoSÖµòØnÇKçA/?:hñUò½ÞJÜ
ÞJêåêåÛê¡õdÜ
ìSîSÜ
ÞSÝDÝDãß6îãßêåìSîSãåÙJÖµô¹ÛÙðdßdãåÙÞJê
ÇKÛõìSÜ5íµâ?/fû
ö
»
3
»
÷
âlÛõUÞJÜ5í
ÝDÛß_íVìSó¾ûYì_Ý)õcë\íﬀãß6î
÷_ù
Ý)õÛÜﬀãÞJêcûìSêåêåÛîSÛ
÷
ç¡ì_ß6àdì_ß
÷
Ø?õdÜﬀãåê
Ó

ö
¤
Ö
Ò

öCÕ
cÛãïí
ð§ûêÞJÜﬀÚAÞSß6àKÅ\íﬀÛé_Û{:lÜ
ÛîSìSÜWoSÖ´òØAÇBçA/9:^ñµò½ÞJÜ
ÞJêåêåÛêlõdÜﬀìSîSÜÞSÝDÝ)ãßdîãßPêåìSîSãåÙJÖ

u*
T,
ﬂ
&
Eﬂ
'
D
&
E
.&>VWXJ
ﬂ
+
D
&=JCY
ﬂ
&IJ
ﬂ
J[
Eﬁﬂ
&
ﬀ
w
PSE

E÷cö\ÂIÓ
Æñ
Ó)
»_
÷
áGÞSßGëdÞJÜo
Ó

ö.8
Ö
Ò
J
Õ^ø
ÞJÜﬀÚá6ÖUûYêåÛÝ)Ûßuí}ÞSß6à
ø
ãåÙðdÞJÛê¡ádÖQëdãßdßÖ/lé_ÛÜﬀêÞJõdõdãß6î^Ùì_Ý)õcë\í
ÞCíﬀãåì_ß6ä
÷
Ùì_Ý"Ý^ëUß6ãåÙÞCíﬀãåì_ß6ä
ÞSßdà
ù3
/ãßõcÞJÜ
ÞJêåêåÛê6äﬀìSÜ5íﬀãß6î\Ö;=I^&
ﬂ.-
5$>
ﬂ

ﬂ.-@-

-,ﬂ
&
ﬀB9DE
%
D}G

ﬀ

	
D
&IJ
÷

ö\Â

Æñ
Óh8


Ó
æ

÷
Ø?ëdî_ë6ä5í
Ó
S

Ö
Ò
¤

Õ
ç°Ö

Ö¾ûYêåì,Ù
Ú,äﬀãßÞSß6àmû?ÖîÅÖ
ø
ÛêåêåãåäðÖ>l5^J
ﬂ
+
D
&=J
D
&{>l5
-
XJSÖÅ\õUÜﬀãß6îSÛÜ56æ¶ÛÜﬀêÞJî
÷
×µÛÜ
êåãß
÷
:QÛÜ
ÝDÞSß[o
÷
í
ð6ãåÜﬀàÛàUãïíﬀãåì_ß
÷¡Ó

ö
»
Ö
Ò
¤
ÓÕ
cÛãïí
ð§âÖ}ûYì,ìSõÛÜ
÷Kø
ÞJÜWo
d
ÞJêåê
÷
cfÛßcfÛßdßdÛào
÷
ÞSß6à§ç¡ãßdàUÞmô¹ìSÜﬀÙ\0ì_ßÖ
ù
ß_íﬀÛÜ
õdÜﬀì,ÙÛàUë6Ü
ÞJê
ÞSßUÞJêo,äﬀãåä}ÞSßdàìSõdíﬀãÝ)ã10ÞCíﬀãåì_ßÖ+I&
D
'
ﬂ

D
&
E
5$t>VIW
ﬂ
&
ﬀ
	[	
-QD

ﬀ
*
ﬂ
@OI
ﬂ

D
'
E÷
»
ö\Â


Ó
Æñ
,»
æ
UÓ
S
¤
÷
Å\Ûõ6íﬀÛÝ^úÛÜ

/lÙíﬀìSúÛÜ
Ó
S

Ö
,¤
Ó
Ò
¤
Õ
cÛãïí
ðâÖdûYì,ìSõÛÜ
÷\ø
ÞJÜWoç´Ö
d
ÞJêåê
÷
ÇKìSúÛÜ5íVôfÖ
d
ìGì,à
÷
cfÛßCcfÛßdß6Ûà,o
÷
cÞCí
ðdÜWo\ß¹ÅÖ
ø
Ù\cãß=6
êåÛo
÷
á_ì_ðdß
ø
Ö
ø
ÛêåêåìSÜﬀÙÜ
ëdÝ"Ý)Ûo
÷
ç¡ãßdàUÞDô¹ìSÜﬀÙ\0ì_ß
÷
ÞSß6àËÅ\ÙìJí5í?cLÖDç:ÞJÜ
ÜﬀÛßÖhôBð6Ûhò½ÞJÜ
ÞJäﬀÙìSõÛ
õcÞJÜ
ÞJêåêåÛê6õdÜﬀìSîSÜ
ÞSÝ"Ý)ãß6îBÛß_é\ãåÜﬀì_ßdÝDÛß_íÖ,>VW'^^
ﬀD
&=J
E
5$p@OIµß   
÷Jö,ÓÂ
 Æñ 	»4»


8
¤
÷,
ÛúdÜ
ëdÞJÜWo
Ó
S4¤ Ö
Ò
¤4¤
Õﬁ4
Öç°ÖJâ?ã R5Ú,ä5íﬀÜ
Þ,ÖUûYìS6vìSõÛÜ
ÞCíﬀãß6îläﬀÛ\\ë6ÛßuíﬀãÞJê,õUÜﬀìGÙÛä
äﬀÛäÖ
ù
ß

Ö.:lÛß,ëIo\ä
÷
ÛàdãïíﬀìSÜ
÷
>l5XJ.
ﬂ

D
&=J
Y
ﬂ
&=J.
ﬂ
J[
E÷
õUÞJîSÛä »¤
UÓSÓ
 ÖØ?ÙÞJàdÛÝDãåÙfòÜﬀÛä
ä
÷6ù
ßdÙJÖ
÷
2KÛþQÄìSÜﬀÚ
÷
2KÛþQÄìSÜﬀÚ
÷¡Ó

8Sö
Ö
Ò
¤,»
Õ
áGÞJÙ
Ú^âlì_ß6î_ÞJÜﬀÜ
Þ
÷
âlÞé,ãåàç:ÞJêåÚSÛÜ
÷
Ûí¶ÞJê[ÖMÅ6õÛÙãÞJê6ãåä
ä
ë6Û
ø
ò
ù`
ÞlÝ)ÛäﬀäÞJîSÛ)6võUÞJäﬀäﬀãß6îlãßuíﬀÛÜﬀó[ÞJÙÛ
äﬀí
ÞSß6àUÞJÜﬀà Öuß)&()&
ﬂ

D
&
ﬂ.-
;=I^&
ﬂ.-
W$7w,S	I\5'^
	

	ﬃ	
-D
'
ﬂ

D
&
Epﬂ
&
ﬀ
M
D
JSO
>t\F$\)
ﬂ
&('^
._	(I
D
&=J
÷ö\Â
¤

» Æ
÷
ÞJêåê

çRãßuíﬀÛÜ
Ó
S,» Ö
Ò
¤
Õ
ÇÖcfÛßuíâ
o,úGé,ãåî\ÖTUOIawuM_ V* >VWXJ
ﬂ
+
D
&=JY
ﬂ
&IJ
ﬂ
J[Ö)òÜﬀÛßuíﬀãåÙÛ)6
d
ÞJêåê
÷4
ß6îSêåÛþYìGì,à
ûêåãnä
÷
2KÛþ´áuÛÜﬀäﬀÛo
÷¼Ó

ö
æGÖ
Ò
¤
8CÕ
â^Ö¼á6Ö
4
éJÞSß6älÞSß6à{2ÖeÄhÖMÄì_ë6äﬀãåó0ÖQØ?ßdÞJêo\äﬀãåäQìSó½í
ðdÛ^õÛÜﬀó]ìSÜ
Ý"ÞSß6ÙÛìSó½í
ðdÛ^õcÞJÜ
ÞJêåêåÛê,ë6ãåÙÚGä
ìSÜ5í
ÝDÛí
ð6ì,à Ö|¶ßﬃT
÷


ñ
Ó

8hUÓSÓ

÷½Ó

öﬃ
Ö
Ò
¤
æ
Õ
ádÖôQÖ

Ûì
÷
ÛàdãïíﬀìSÜÖ


	
ﬂ

ﬂ

D
y.{w%
ﬀP
5$C>
ﬂ

ﬂ.-@-

-
>l5XJ.
ﬂ

D
&=JzY
ﬂ
&=J
ﬂ
J<
E
jTUO
w
ﬂ.-QDFE
O
ﬂ
&>VW
G\-

E÷
é_ìSêëdÝDÛ
8
ìSów.	I'
D%ﬂﬃ-
T)	
D
'
END
&w,S	IW'X
	
D
&=J Ö2KìSÜﬀí
ð=6
d
ìSêåêÞSßdà
÷
ØlÝ)äﬀíﬀÛÜﬀàUÞSÝ
÷
ôBðdÛ2KÛí
ð6ÛÜ
êÞSß6àdä
÷ Ó
S
Ö
Ò
¤
öCÕ
áuì_ðdßfôfÖ

Ûì
÷
âQÞé\ãåà)û?ÖCûÞSßUß
÷
ÞSßdàªÇBì,àUß6ÛoÇÖ/lêåàdÛðdìGÛóqíÖuØ~ÜﬀÛõìSÜ5í¡ì_ßí
ð6ÛkÅ\ãåä
ÞJêuêÞSßdî_ëdÞJîSÛ
õUÜﬀìSRIÛÙíÖ;=I)&
ﬂ.-
W$x>
ﬂ

ﬂ.-@-

-_ﬂ
&
ﬀzB?DFE
%
D}G

ﬀ

	
D
&=J
÷fÓ

Â
»
Æñ
¤,»_

¤
8.8,÷
âlÛÙÛÝ^úÛÜ
Ó
S
,Ö
Ò
¤S
Õ
ÇKìSúÛÜ5íç´Ö

êåìo\à ÖUØ?äﬀäﬀãåî_ßdãß6îfÝ)ÛÞSß6ãßdîSä¾íﬀìQõUÜﬀìSîSÜ
ÞSÝ)äÖ
ù
ß>VW'^^
ﬀD
&=J
E
5$
ﬂ
w
P
_	I
E^D
I
D
&

	ﬃ	
-D

ﬀ
*
ﬂ
@OI\
ﬂ

D
'
E
5$+@OI

a
D
'
ﬂ
&*
ﬂ
@OI
ﬂ

D
'
ﬂ.-
w(h'
D
\
PJ÷
õUÞJîSÛä
Ó


¤
Ö¼Ø?ÝDÛÜﬀãåÙÞSß
ø
ÞCí
ð6ÛÝ"ÞCíﬀãåÙÞJêÅ\ì,ÙãåÛío
÷¾Ó

8
æGÖ
Ò
»

Õﬁd
ãåî_ð ò»ÛÜﬀó]ìSÜ
Ý"ÞSß6ÙÛ

ìSÜ5íﬀÜ
ÞSß

ìSÜ
ëdÝ`Ö
d
ãåî_ð ò¹ÛÜ
óqìSÜ
Ý"ÞSß6ÙÛ

ìSÜ5íﬀÜÞSß êÞSß6î_ëdÞJîSÛ:äﬀõÛÙãUÙÞ6
íﬀãåì_ß
3
RIì_ë6ÜßdÞJê}ìSólàdÛé_ÛêåìSõUÝDÛß_íÖfw'
D
&
D 
'>VWXJ
ﬂ
+
D
&IJ
÷

ÂIÓ)

Æ
÷
Å\õUÜﬀãß6îmÞSß6à Å6ëUÝDÝ)ÛÜ
Ó
S4¤
Ö
Ò
»
ÓÕù
ÞSß

ìSä5íﬀÛÜÖô¹ÞJä
Ú~õUÞJÜ
ÞJêåêåÛêåãåä
ÝÎÞSß6àPð6ãåî_ðI6võÛÜ
óqìSÜ
Ý"ÞSß6ÙÛêÞSß6î_ëdÞJîSÛäÖß 7  g>
ﬂ

ﬂ.-@-

-_ﬂ
&
ﬀ
B9DFE
%
DHG

ﬀ
T(X'O[&
-
^J
PJ÷

Â
¤
Æñ

æ

¤
8,÷
ÞJêåê
Ó
S,»
Ö
Ò
»J
Õù
ÞSß

ìSä5íﬀÛÜ
÷
ÇKìSúÛÜﬀíV/lêåäﬀì_ß
÷
ÞSß6àñÅ,íﬀÛé_Ûßô¹ëdÛÙ
ÚSÛJÖ»òÜﬀì,àUë6Ùíﬀãïé_ÛKõUÞJÜ
ÞJêåêåÛêõdÜﬀìSîSÜ
ÞSÝ"Ý)ãß6î\ñ¾ôBð6Û
òYûV2®ÞJõdõdÜﬀì_ÞJÙðÖpw('
D
\&
D 
'?>VWXJ
ﬂ
+
D
&=J
÷¾ÓÂIÓ
Æñ
GÓ)=8.8,÷`
ÞJêåê
Ó
S
Ö
,¤
Ò
»¤
Õù
ÞSß

ìSä5íﬀÛÜ(ÞSß6àqÅ,íﬀÛõUð6ÛßRô»Þ\o\êåìSÜÖw%
ﬂ
&
ﬀ
j ﬁ\¡¢&('^5	(
E{D
&>
ﬂ

ﬂ.-F-

-
>l5XJ.
ﬂ

D
&=J Ö
òµÜﬀÛßuíﬀãåÙÛ)6
d
ÞJêåê
÷`4
ßdîSêåÛþVì,ìGàFûYêåãnä
÷
2KÛþ°á_ÛÜﬀäﬀÛo
÷¡Ó
S ,Ö
Ò
»4»
Õù
ÞSß

ìSäﬀíﬀÛÜKÞSß6àÈÅ,íﬀÛõcð6Ûßô¹Þo,êåìSÜÖ¶Ø´Ùì_ÝDõdãåêåÛÜ}ÞJõdõdÜﬀì_ÞJÙðíﬀìLäﬀÙÞJêÞJúdêåÛÙì_ß6Ùë6ÜﬀÜ
Ûß_í56võdÜ
ìSîSÜ
ÞSÝ
àUÛäﬀãåî_ßÖ

u*iT,
ﬂ
&
Eﬂ
'h
D
&
E
5$9>VWXJ
ﬂ
+
D
&IJNY
ﬂ
&IJ
ﬂ
J[
Eaﬂ
&
ﬀ
w
PSE

E÷¶Óh8\Â
¤ Æñ

æ4æ
=8
 »
÷
ø
Þ\o
Ó
S,» Ö
Ò
»
Õù
ÞSßôQÖ

ìSä5íﬀÛÜÞSß6àcLÖ
ø
ÞSß6ã?û}ðdÞSß6àoSÖ

ìSÜ5íﬀÜ
ÞSß
ø
ñµØ êÞSß6î_ëdÞJîSÛFóqìSÜÝ)ì,àUë6êÞJÜ)õcÞJÜ
ÞJêåêåÛê
õUÜﬀìSîSÜ
ÞSÝDÝDãß6î\Ö£;=I^&
ﬂ.-
5$>
ﬂ

ﬂ.-@-

-?ﬂ
&
ﬀLB9DFE
%
DHG

ﬀ
._	(I
D
&=J
÷

8\ÂIÓ
Æñ 	»

¤
G÷
Ø?õdÜﬀãåê
Ó
S

Ö
Ò
»
8CÕ
û}ð6Üﬀãåä5íﬀãß6Û

ÜﬀãåÙÚSÛÜÖ/Qß(Ý)ÛÝDìSÜWoÙì_ßuíﬀÛßuíﬀãåì_ßNõdÜﬀìSúdêåÛÝDä}ãß`é_ÛÙíﬀìSÜQÝhë6êïíﬀãåõdÜ
ìGÙÛäﬀä
ìSÜﬀäÖBß  7 
T,
ﬂ
&
Eﬂ
'
D
&
E
W$C
	
E÷
»4»
ÂIÓ
Æñ 
UÓ

G÷
áuÞSß,ëdÞJÜWo
Ó
S

Ö
Ò
»
æ
Õ^ø
ãåÚSÛL:QÞJêåêåÛä(ÞSß6à
4
ÜﬀãåÙíç§ãåêåêåãÞSÝ)äÖ ò¹ÛÜ
óqìSÜ
Ý"ÞSß6ÙÛNìSõ6íﬀãÝ)ã10ÞCíﬀãåì_ßdä
÷
ãÝDõdêåÛÝ)Ûßuí
ÞCíﬀãåì_ß
÷
ÞSß6à
é_ÛÜ
ãUÙÞCíﬀãåì_ßmìSóí
ð6ÛÅ,:
ù
û}ðdÞJêåêåÛß6îSÛLÝhë6êïíﬀãåõdÜﬀì,ÙÛäﬀäﬀìSÜÖ
ù
ß>VW')X
ﬀ.D
&=J
E
5$@OIa¤¥@O

&,&,
ﬂ.-
ß 7  ¦&$&(')#&w
PSE

E
w('
D
&(')X§

W'O
D
X'%IWm¨,
-
Ia
÷
õcÞJîSÛä
Ó
¤,»
UÓ
»4»
÷
ç:ÞJãåêåÛÞ
÷
d
ÞþÞJãåã
÷
áuÞSß,ëdÞJÜWo
»

æ
Ó
S,»
Ö
Ò
»
öCÕ
cì_ë6ÜﬀìSä
ðg:QðdÞJÜ
ÞJÙð6ìSÜﬀêåì,ì
÷
âQÞSß6ãåÛêç¡ÛßdìSäﬀÚGã
÷
áuÞSÝDÛä:ç¹ÞSë6àdì_ß
÷
òVð6ãåêåêåãåõ©:lãåúdúì_ß6ä
÷
Ølß6ì,ìSõ
:fë6õ6í
Þ
÷
ÞSßdà´á_ì_ðUß
d
Ûßdß6ÛäﬀäWoSÖ
ø
ÛÝDìSÜWoÙì_ß6äﬀãåä5íﬀÛß6Ùo°ÞSß6à Ûé_ÛßuíìSÜﬀàdÛÜﬀãß6îãß äﬀÙÞJêÞJúUêåÛ
äðdÞJÜﬀÛàI60ÝDÛÝ)ìSÜWoDÝhë6êïíﬀãåõdÜ
ìGÙÛäﬀä
ìSÜﬀäÖ
ù
ßN>l5')X
ﬀD
&IJ
E
5$?@Oª¥@ODß)&)&
ﬂ

D
&
ﬂ.-
w
P

	=
E^D
I
.&«._	(I\

W'O
D
X'%IW
÷
õUÞJîSÛä
Ó

8,÷ø
Þ\o
Ó
S
,Ö
Ò
»_
Õﬁ4
ÖSç´Öu:lãåÛÜ
ãß6î
÷U
Ü
ÞSßdÚ
ø
ë6ÛêåêåÛÜ
÷
ÞSß6àôfÖò¹Ö¡×YÞJÚSÛÜÖ

ÛÞCí
ë6ÜﬀÛäfìSóí
ð6ÛZ:2
q
Ø?àUÞÜ
ëdßuíﬀãÝ)Û
êåãåúUÜ
ÞJÜWoSÖ
ù
ß>VW')X
ﬀ.D
&=J
E
5$

u* T
"
ß)]
_ﬀﬃﬂ¬ \­d÷
õUÞJîSÛä
4¤
UÓ

¤
÷
×VÞJêïíﬀãÝDìSÜﬀÛ
÷µø
ÞJÜWo\êÞSß6à
÷
2?ìé_ÛÝ^úÛÜ
8hUÓSÓ"Ó
S,»
Ö
ÒK

Õ
ÇKì_ß:QìSêåàUÝDÞSßRÞSß6à ÇKãåÙðdÞJÜ
àò¹Öp:QÞJúdÜﬀãåÛê[ÖQêåãåäﬀõ ñò½ÞJÜ
ÞJêåêåÛêlõdÜﬀì,ÙÛäﬀäﬀãß6î.ãßPç¾ãåäﬀõ Ö ß  7 
w5$)%¡
ﬂ
W
÷
õUÞJîSÛä
GÓ)I

÷
áGë6êo
Ó

ö

Ö
ÒKGÓÕ
âQÞé,ãåà«:lÜﬀãåÛäÖTUOICw('
D
&'^x5$>l5XJ.
ﬂ

D
&=J ÖwÅ\õdÜ
ãß6îSÛÜ56æ¶ÛÜﬀêÞJî
÷
2KÛþ´ÄìSÜﬀÚ
÷
2?Ûþ ÄìSÜﬀÚ
÷
Ó

ö,Ó
Ö
ÒK

Õ
ôKð6ì_ÝDÞJäp:lÜﬀìSä
ä
÷
âQÞé\ãåàwÇfÖ/®
d
ÞJêåêÞJÜﬀì_ß
÷
ÞSß6à`áGÞJäﬀõUÞJê*Å6ë6úcð6êåìSÚUÖ¹ô¹ÞJä
ÚDõUÞJÜ
ÞJêåêåÛêåãåäÝ ãßÞhð6ãåî_ð
õÛÜﬀó]ìSÜ
Ý"ÞSß6ÙÛQóqìSÜﬀíﬀÜ
ÞSßó]Ü
ÞSÝDÛþVìSÜﬀÚcÖ}ß  7 ~>
ﬂ

ﬂ.-@-

-Aﬂ
&
ﬀaB9DE
%
D}G

ﬀ
T'\O[&(
-
XJ
PC÷

Â
¤
Æñ
Óh8h

8,÷
ÞJêåê
Ó
S,»
Ö
ÒK
¤
Õ^ø
ÞJÜWovç´Ö
d
ÞJêåê
÷
ÅdÞSÝDÞSß`ò¹Ö ØlÝDÞJÜ
ÞJäﬀãßdî_ð6Û
÷
×VÜﬀãÞSßíÇÖ
ø
ë6ÜﬀõUð[o
÷
Å6ð6ãð=6çmÛã¹ç¡ãÞJì
÷
ÞSß6à
ø
ì_ß=6
ãåÙÞñÅÖç¾ÞSÝÖâlÛíﬀÛÙíﬀãß6îÙì_ÞJÜﬀäﬀÛ)6vîSÜÞJãß(õcÞJÜ
ÞJêåêåÛêåãåä
Ý ë6äﬀãß6îÞSß`ãßuíﬀÛÜﬀõdÜﬀì,ÙÛàUë6ÜÞJê¡õUÞJÜ
ÞJêåêåÛêåã10ãßdî
Ùì_ÝDõdãåêåÛÜÖ
ù
ßN>VW')X
ﬀ.D
&=J
E
5$9w,S	IW'X
	
D
&=J
¬ ﬃ!J÷
Å6ÞSßâlãåÛîSì
÷
âlÛÙÛÝ^úÛÜ
¤
,öÓ
S

Ö
,¤4¤
ÒK
»
Õ
ÇKìSúÛÜ5í
d
Ö
d
ÞJêåä5íﬀÛÞJà
÷
á_ÜÖ
ø
ë6êïíﬀãåêåãåäﬀõ ñØ°êÞSß6î_ëdÞJîSÛóqìSÜ}Ùì_ßdÙë6ÜﬀÜﬀÛßuí}äWo6ÝúìSêåãåÙlÙì_Ý)õcë\í
ÞCíﬀãåì_ßÖ

u*¯T
ﬂ
&
E\ﬂ
'
D
&
E
.& >VWXJ
ﬂ
+
D
&IJY
ﬂ
&=J.
ﬂ
J[
Eﬂ
&
ﬀ
w
PSE
\
E÷
æ
Â
» Æñ


Ó)I
¤
ö,÷
/lÙíﬀìSúÛÜ
Ó

öﬃ
Ö
ÒK.Õ
òVð6ãåêåãåõ á6Ö
d
ÞCíﬀÙð6ÛÜmÞSß6à
ø
ãåÙðdÞJÛê)á6ÖQë6ãßdßÖ
Bﬁﬂ

ﬂ
]H>
ﬂ

ﬂ.-F-

-
>VWXJ.
ﬂ
+
D
&=J°.&±*ß^*
B
._	(I\
E
ÖÅ\ÙãåÛßuíﬀãUÙÞSß6à
4
ß6îSãß6ÛÛÜﬀãßdîFûYì_ÝDõUë\í
ÞCíﬀãåì_ßÖ
øù
ô òµÜﬀÛäﬀä
÷
ûÞSÝ^údÜﬀãåàdîSÛ
÷½ø
ÞJä56
äÞJÙð,ë6äﬀÛí5íﬀä
÷¾Ó
S
Ó
Ö
ÒK8CÕ
òVð6ãåêåãåõLá6Ö
d
ÞCíﬀÙð6ÛÜ
÷Gø
ãåÙðUÞJÛêdá6ÖﬃQë6ãßdß
÷
Ølß_í
ðdì_ßﬃoádÖCç¹ÞJõUÞJàUë6êÞ
÷
×VÜ
ÞJàUêåÛoﬁcLÖÅ\ÛÛé_ÛÜﬀä
÷
Ç?Þ\ohá6Ö
Ølß6àdÛÜ
äﬀì_ß
÷
ÞSß6àËÇKìSúÛÜﬀíxÇfÖ»á_ì_ß6ÛäÖ`âlÞCí
Þ6võcÞJÜ
ÞJêåêåÛêõdÜﬀìSîSÜ
ÞSÝ"Ý)ãß6îì_ß
ø`ù5ø
â Ùì_Ý)õcë\íﬀÛÜﬀäÖ
ß 7  T,
ﬂ
&
Eﬂ
'h
D
&
E
&>
ﬂ

ﬂ.-@-

-uﬂ
&
ﬀZB9DE
%
D}G

ﬀ
w
PSE

E÷

Â
¤ Æñ ¤ æ4æ

¤
ö
¤
÷
áuë6êo
Ó
S
Ó
Ö
ÒK
æ
Õ
ç°Ö¡âQÞSß6ãåÛê
d
ãåêåêåãåäÖmTUO.&,&'h
D
.&L*
ﬂ
'O
D
&ÖLØBû
ø
â?ãåäﬀíﬀãß6î_ë6ãåä
ð6Ûà:â?ãåä
äﬀÛÜ5í
ÞCíﬀãåì_ßÖ
ø`ù
ô
òµÜﬀÛäﬀä
÷
û}ÞSÝúUÜﬀãåàdîSÛ
÷Uø
ÞJäﬀä
ÞJÙð,ë6äﬀÛí5íﬀä
÷¾Ó

öﬃ
Ö
ÒKJöCÕ
ç°Ö\âlÞSßdãåÛê
d
ãåêåêåãåäÞSß6àx:fëIo)ç¶ÖﬂÅ,íﬀÛÛêåÛ
÷
á_ÜÖ âQÞCí
Þ^õUÞJÜ
ÞJêåêåÛêõdÜﬀìSîSÜ
ÞSÝ"Ý)ãß6î\Öp++I&
D
'
ﬂ

D
&
E
W$9@OI

u*
÷
J
ÂIÓ

Æñ
ÓSÓ
æJ
UÓSÓö
¤
÷
âlÛÙÛÝ^úÛÜ
Ó

ö.8
Ö
ÒK

Õ
ûlÖUØÖ^ÇÖ
d
ì_ÞJÜﬀÛJÖØlß`Þb\ãåì_Ý"ÞCíﬀãåÙúUÞJä
ãåä}óqìSÜBÙì_Ý)õUë\íﬀÛÜõUÜﬀìSîSÜ
ÞSÝDÝDãß6î\Ö?++=&
D
'
ﬂ

D
.&
E
5$
@O

u*
÷ Ó

ÂIÓ
Æñ

æ
8hIJö
¤
÷
/QÙíﬀìSúÛÜ
Ó

8

Ö
Ò 8

Õ
ûlÖdØÖ^ÇÖ
d
ì_ÞJÜﬀÛJÖYûYì_ÝDÝhëdß6ãåÙÞCíﬀãßdî^ä
Û\,ë6ÛßuíﬀãÞJê¼õdÜ
ìGÙÛäﬀä
ÛäÖ9++=&
D
'
ﬂ

D
.&
E
5$?@O

u*
÷

ÓÂö
Æñ
8.8.8h=8
æ4æ
÷
Ø?ë6î_ëdä5í
Ó

æ
ö
Ö
Ò 8,ÓÕ
ûlÖYØÖXÇfÖ
d
ì_ÞJÜﬀÛJÖ²+I&
D
'
ﬂ

D
&=J³wX´\&(
D%ﬂ.-
>l5')
E^E

E
Ö òµÜﬀÛßuíﬀãåÙÛ)6
d
ÞJêåê
÷94
ß6îSêåÛþYìGì,à
ûêåãnä
÷
2KÛþ´áuÛÜﬀäﬀÛo
÷¼Ó

öﬃ
Ö
Ò 8

Õﬁ4
êåêåãåä
d
ìSÜﬀìþKãïí0KÞSß6àÅdÞJÜ5í
ÞRÅdÞSðdß6ã[ÖûYì_ÝDõUë\íﬀãß6îlõUÞJÜﬀíﬀãïíﬀãåì_ß6ä¶þBãïí
ðLÞJõUõdêåãåÙÞCíﬀãåì_ß6äµíﬀìQí
ð6ÛÚ\ßdÞJõI6
äÞJÙ
ÚNõdÜﬀìSúdêåÛÝ`Öa;<.=)&
ﬂ.-
W$+@O
EXE
'
DHﬂ

D
&#$N
	
D
&=J*
ﬂ
'O
D
&
PJ÷

ÓÂ

Æñ

æ4æ

J
÷
Ø?õdÜﬀãåê
Ó

æ
»
Ö
Ò 8
¤
Õ
ò½ÞSë6ê
d
ë6àUÞJÚcÖFò½ÞJÜ
Þ6vó[ëdß6Ùíﬀãåì_ßUÞJêõdÜﬀìSîSÜ
ÞSÝ"Ý)ãß6î\ÖNß   µ._	(I\
÷KÓ

Âö
Æñ
8


æ
ÓS÷
Ø?ëdî_ë6ä5í
Ó

ö.8
Ö
Ò 8
»
Õ
ò½ÞSë6ê
d
ëdàUÞJÚUÖKûì_ß6ÙÛõ6íﬀãåì_ß
÷
Ûé_ìSêë\íﬀãåì_ß
÷
ÞSß6à(ÞJõUõdêåãåÙÞCíﬀãåì_ßFìSó½ó]ëdßdÙíﬀãåì_ßdÞJê¡õdÜ
ìSîSÜ
ÞSÝDÝDãß6îhêÞSß=6
î_ëUÞJîSÛäÖ

u*¶
	
D
&=Jxw,I)y
PSE÷

ÓÂ
¤
Æñ
¤



»
ÓSÓS÷
Å\Ûõ6íﬀÛÝ^úÛÜ
Ó

ö

Ö
Ò 8ﬃÕ
ò½ÞSë6ê
d
ë6àUÞJÚcÖmò½ÞJÜ
Þ6vó]ëUß6Ùíﬀãåì_ßdÞJêõdÜﬀìSîSÜÞSÝDÝ)ãßdîãß
d
ÞJä
ÚSÛêåê[Ö
ù
ßy×VìSêåÛäﬀêÞþ£cLÖÅI0o6ÝDÞSß6ä
ÚGã
÷
ÛàUãïíﬀìSÜ
÷
>
ﬂ

ﬂﬃ-F-

-p·
I&('h
D
.&
ﬂ.-
Y
ﬂ
&=J.
ﬂ
J[
E{ﬂ
&
ﬀ

	
D%-
\
E÷
õUÞJîSÛä
Ó

UÓ

8
Ö?ØBû
ø
òÜ
Ûäﬀä
÷
2?ÛþqÄìSÜ
Ú
÷
2?ÛþqÄìSÜ
Ú
÷¼Ó
S
Ó
Ö
,¤,»
Ò 8.8CÕ
ò½ÞSë6ê
d
ëdàUÞJÚ
÷
Å6ãÝ)ì_ßò»Ûo,íﬀì_ßá_ì_ßdÛä
÷
òµðdãåêåãåõwç:ÞJàdêåÛÜ
÷
ÛíKÞJê[ÖkÇBÛõìSÜ5í}ì_ßí
ðdÛfõdÜﬀìSîSÜ
ÞSÝ"Ý)ãß6î
êÞSßdî_ëdÞJîSÛ
d
ÞJäﬀÚSÛêåê[ñVØ ß6ì_ß=6vä5íﬀÜ
ãåÙí
÷
õcë6ÜﬀÛêo)ó[ëdß6Ùíﬀãåì_ßdÞJêêÞSß6î_ëdÞJîSÛJÖ

u*¢wGß.¸¹>7Y

 ° ﬁ.
D
'^
E÷
 æ
Â
Æ
÷ ø
Þ\o
Ó
S Ö
Ò 8
æ
Õ
ádÖ
d
ëdî_ð6ÛäÖyçðﬃoó]ëUß6Ùíﬀãåì_ßdÞJê¼õdÜ
ìSîSÜ
ÞSÝDÝDãß6îÝ"ÞCí5íﬀÛÜﬀäÖﬁTUOIx
	+;<.=)&
ﬂ.-Ô÷
¤
Â
 Æñ 
öh
Ó
æ
÷
ØKõUÜﬀãåê
Ó

ö
 Ö
Ò 8SöCÕ
ôfÖ
ù
íﬀìÞSßdàÇfÖ
d
Ö
d
ÞJêåä5íﬀÛÞJà
÷
áuÜÖ
÷
ÛàdãïíﬀìSÜﬀäÖ>
ﬂ

ﬂ.-@-

-
Y
DE
	jVY
ﬂ
&=J.
ﬂ
J[
E_ﬂ
&
ﬀ
w
PSE
\
E÷
é_ìSêëUÝ)Û
»4»
Ó
ìSóVYUX'%IW ﬁ.
E+D
&
	w('
D
\&('^ÖxÅ\õdÜﬀãßdîSÛÜ56æ¶ÛÜﬀêÞJî
÷
×VÛÜﬀêåãß
÷
:lÛÜÝDÞSß[o
÷½Ó
S ,Ö
òµÜﬀì,ÙÛÛàdãß6îSäBìSó
q
Å
3
áuÞJõUÞSß¹çmìSÜﬀÚGäð6ìSõì_ßò½ÞJÜ
ÞJêåêåÛê¹ç¡ãåä
õ Ö
Ò 8

Õ
áuìSäﬀÛõUðyá¹ºÞSáºÞÞSß6à.ò¹ÛÞJÜ
êÄhÖ=ç:ÞSßdî
÷
ÛàdãïíﬀìSÜﬀäÖvÅ\õÛÙãÞJêVãåäﬀä
ë6ÛDì_ß:àUÞCí
Þ(õUÞJÜ
ÞJêåêåÛêYÞJêåîSìSÜﬀãïí
ðdÝDä
ÞSßdàõUÜﬀìSîSÜ
ÞSÝDÝDãß6î\Ö;=I^&
ﬂﬃ-
5$t>
ﬂ

ﬂ.-@-

-ﬂ
&
ﬀ+B?DFE
%
D}G

ﬀ

	
D
&=J
÷

ÓÂIÓ
Æ
÷
Ø?õdÜﬀãåê
Ó
S,» Ö
Ò
æJ
Õ
ÅÖçÖò»Ûo,íﬀì_ßá_ì_ß6ÛäÖfò»ÞJÜÞJêåêåÛê¶ãÝ)õdêåÛÝDÛß_í
ÞCíﬀãåì_ßFìSó¶ó[ëdß6Ùíﬀãåì_ßUÞJê¹õUÜﬀìSîSÜ
ÞSÝDÝDãß6î\ÖNTUOI.]
	(I\ﬁ;=I^&
ﬂﬃ- ÷
¤
Â

Æñ
Ó
æ
UÓö.8,÷
ØKõUÜﬀãåê
Ó

ö

Ö
Ò
æ
ÓÕ
ádÖçÖç°ÖcfÛä
äﬀÛêåäÖ\Ø~Ùì_ß6ÙÛõ6í
ëdÞJê\ó]Ü
ÞSÝ)ÛþYìSÜﬀÚlóqìSÜ»Þ?ß6ì_ß6õdÜﬀì,ÙÛàUë6ÜÞJêSõdÜﬀìSîSÜ
ÞSÝ"Ý)ãß6îêÞSß6î_ëUÞJîSÛJÖ
.+I&
D
'
ﬂ

D
&
E
5$9@OI

u*
÷


ÂIÓ

Æñ


8h

Ó
¤
÷
âlÛÙÛÝ^úÛÜ
Ó

æ4æGÖ
Ò
æ

Õ
âlì_ßdÞJêåà
4
Öpcß,ë\í
ðÖ»TUOI

Z5$³
	>l5^J
ﬂ
+
D
&=J§¨,
-
=amª.j
·
I&
ﬀﬃﬂ
a\&
ﬂ.-
-
J[
D
@O[
E
ÖVØKàUàdãåäﬀì_ß=6çmÛäﬀêåÛo
÷
ÇBÛÞJàdãßdî
÷cø
ÞJä
ä
ÞJÙð,ë6äﬀÛí5íﬀä
÷
äﬀÛÙì_ß6à(Ûàdãïíﬀãåì_ß
÷¼Ó

æ
¤
Ö
Ò
æ
¤
Õ
âlì_ßdÞJêåà
4
ÖScß,ë\í
ðÖTUOI

)5$?
	\7>VWXJ
ﬂ
+
D
&=J§?¨,
-
Iap¼<jVw(
D
&IJ
ﬂ
&
ﬀ
w
ﬂ
W'O[]
D
&=JSÖØKàUàdãåäﬀì_ß=6çmÛäﬀêåÛo
÷
ÇBÛÞJàdãßdî
÷cø
ÞJä
ä
ÞJÙð,ë6äﬀÛí5íﬀä
÷¹Ó

æ
¤
Ö
Ò
æ
»
Õ
ûlÖcìGÛêåúÛê
÷
â^Ö ç¡ìé_ÛÝDÞSß
÷
ÇÖîÅ\Ùð6Ü
ãåÛúÛÜ
÷
:^ÖîÅ,íﬀÛÛêåÛ
÷
áuÜÖ
÷
ÞSß6à
ø
Öe ìSäﬀÛê[ÖTUOﬁM
D
JO>_)]
$\)
ﬂ
&('^
·
%
ﬂ
&{M
ﬂ
&
ﬀ[G
S½Ö
ø`ù
ô òµÜﬀÛäﬀä
÷
ûÞSÝ^údÜ
ãåàdîSÛ
÷Uø
ÞJä
ä
ÞJÙð,ë6äﬀÛí5íﬀä
÷¹Ó
S,»
Ö
Ò
æ
Õ
ÇKìSúÛÜ5ícfìþÞJêåäﬀÚ,ã[Ö Ø?êåîSìSÜﬀãïí
ðdÝ ¾ êåìSîSãåÙÎÙì_ßuíﬀÜﬀìSê[Ö .+I&
D
'
ﬂ

D
&
E
5$@OI

u*
÷
4
Â
æ4Æñ
»J	»

»¤
8,÷
áuë6êo
Ó

æ

Ö
Ò
æ
8CÕ
ç¾ÛäﬀêåãåÛhç¾ÞSÝDõìSÜﬀíÖ
d
ìþ®íﬀìÝDÞJÚSÛhÞ"Ýhë6êïíﬀãåõdÜ
ìGÙÛäﬀä
ìSÜBí
ðdÞCílÙìSÜﬀÜﬀÛÙíﬀêoNÛ)b6ÛÙë\íﬀÛäfÝhë6êïíﬀãåõdÜﬀì,ÙÛäﬀä
õUÜﬀìSîSÜ
ÞSÝ)äÖß   gT,
ﬂ
&
Eﬂ
'h
D
&
E
&¿
	
E÷
û76

ö\Â

Æñ
8


=8

ÓS÷
Å6Ûõ6íﬀÛÝ^úÛÜ
Ó

æ

Ö
Ò
æ4æ
Õ
ØÖ
d
Öç¹ÞSß6àÞSß6àPØÖVâ?ìSãåî\ÖØlßPÞSë\íﬀì_Ý"ÞCíﬀãåÙ(ÝDÛí
ð6ìGàPìSó?ä
ìSêïé,ãß6î.àdãåäﬀÙÜﬀÛíﬀÛ(õdÜﬀìSîSÜ
ÞSÝ"Ý)ãß6î
õUÜﬀìSúdêåÛÝ)äÖ¹ t'X&a\%
D
'
ﬂJ÷

ö
ñ
»_
I


÷½Ó

8
,Ö
Ò
æ
öCÕ
ò»ÛÜzÅÖJç¹ÞSë6ÜﬀäﬀÛß ÖeÅ\ãÝ)õdêåÛYÞJõdõdÜ
ì_ÞJÙð6Ûä½íﬀìQõcÞJÜ
ÞJêåêåÛêdúdÜ
ÞSßdÙðLÞSß6àhúì_ëdß6à Ö>
ﬂ

ﬂﬃ-F-

-

	
D
&=J
÷
Ó

Â

Æñ
Ó
»¤
UÓ

÷u
ÛúdÜ
ëdÞJÜo
Ó
S4¤
Ö
,¤

Ò
æ 
Õﬁ4
Ö¼ç¶Ö¡ç¹ÞþBêåÛÜÞSß6àmâ^Ö
4
ÖDçmì,ì,àdäÖD×VÜ
ÞSß6Ùð=60ÞSß6àI6vúì_ëdß6àÝDÛí
ð6ìGàUäñQØ ä
ëdÜ5é_ÛoSÖzA	I
ﬂ

D
&
E
"

E

ﬂ
W'O
÷¹Ó
»
Â
» Æñ
8
S

æ
Ó

÷
áuëdêo

Ølë6î_ë6ä5í
Ó

8.8
Ö
Ò ö

Õ
áuÛß{cë6Ûß:ç¡ÛÛ"ÞSßdà:âlÛßdß6ãåä+:QÞSßdß6ì_ßÖ/lúRIÛÙí^ìSÜﬀãåÛß_íﬀÛàyõUÞJÜ
ÞJêåêåÛêVõdÜﬀìSîSÜÞSÝDÝ)ãßdîÛ)b6õÛÜﬀã6
ÝDÛß_íﬀä¹ÞSß6àÜ
Ûä
ë6êïíﬀäÖ
ù
ßﬁ>l5')X
ﬀD
&IJ
E
5$7w	W'X
	
D
&=J
¬ 
ª
÷
õUÞJîSÛä  æ ¤


ö

÷
Ø?êåúUë\ë6ÛÜ\ë6Û
÷
2?Ûþ
ø
Û)b6ãåÙì
÷
2?ìé_ÛÝ^úÛÜ
Óöh
4
Ó
S
Ó
Ö
Ò ö,ÓÕ
âQÞSß6ãåÛê
4
ÖCç¾Ûß6ìSäﬀÚ,ã,ÞSßdàxçmìSêåó6vâlãåÛíﬀÜﬀãåÙðçmÛúÛÜÖw('
ﬂ.-ﬂ[G-
_wO
ﬂ
W
ﬀ
]r*Z
P
* 
-

D
	W'^
EXE^D
&=JSÖ
ø
ìSÜﬀî_ÞSßcÞSë6ó[ÝDÞSßdß
÷
Å6ÞSß

Ü
ÞSß6ÙãåäﬀÙì
÷
ûÞJêåãåó]ìSÜ
ß6ãÞ
÷¼Ó
S

Ö
Ò ö

Õ
cÞJãç¾ãÞSßdà"ò½ÞSë6ê
d
ë6àUÞJÚcÖ
ø
ÛÝDìSÜWo)Ùì_ð6ÛÜﬀÛßdÙÛ?ãßä
ðUÞJÜﬀÛàDé\ãåÜ5í
ëdÞJê ÝDÛÝ)ìSÜWohäWo\ä5íﬀÛÝ)äÖ

u*
T,
ﬂ
&
Eﬂ
'
D
&
E
.&³
	9w
PE

E÷
æ
Â
» Æñ ¤
Ó)
¤


÷
2Kìé_ÛÝ^úÛÜ
Ó

ö
 Ö
Ò ö
¤
Õ
âQÞé,ãåà`ádÖGç¡ãåê RﬀÞ,Ö¹ûÞJÙð6Û?Ùì_ð6ÛÜﬀÛß6ÙÛ?ãßDêÞJÜ
îSÛ)6väﬀÙÞJêåÛfä
ðdÞJÜ
ÛàI60Ý)ÛÝDìSÜWo^Ýhë6êïíﬀãåõdÜ
ìGÙÛäﬀä
ìSÜﬀäñ
ù
ä
ä
ë6Ûä
ÞSßdà`Ùì_Ý)õUÞJÜ
ãåäﬀì_ß6äÖ

u*¶
	
D
&=Jxw,I)y
PSE÷

lÂ
¤
Æñ
¤

¤

¤4¤
ö,÷
Å\Ûõ6íﬀÛÝ^úÛÜ
Ó
S4¤
Ö
Ò ö
»
Õ
áuì_ðdßmâ^Ö¶û?Ö¾ç¾ãïí5íﬀêåÛ
÷
cÞJêïí
Þ{:^Ö
ø
ë6Ü5íro
÷
âlëdÜ
Þ¹ç°ÖyÅ\þVÛÛß6Ûo
÷
ÞSßdàyûÞJÜﬀìSêåãßdÛCcÞJÜ
Ûê[Ö`Ø?ßyÞJê6
îSìSÜ
ãïí
ðdÝ ó]ìSÜí
ð6ÛNíﬀÜ
Þé_ÛêåãßdîAä
ÞJêåÛä
Ý"ÞSß§õdÜﬀìSúdêåÛÝ`ÖÀA	I
ﬂ

D
&
E "

E

ﬂ
5'\O
÷LÓSÓÂ}8
Æñ

æ



ö

÷
2?ìé_ÛÝ^úÛÜ

âlÛÙÛÝ^úÛÜ
Ó

8
¤
Ö
Ò öﬃÕ
ç°Ö¾ç¾ìGìJíﬀähÞSß6à.ôQÖ
d
Ö»û?ÖÅdÝ)ãïí
ðÖØ õUÞJÜ
ÞJêåêåÛêµÞJêåîSìSÜ
ãïí
ðdÝ óqìSÜí
ð6Û"6
Ó
Ú,ßdÞJõUä
ÞJÙ
ÚõdÜ
ìSúdêåÛÝÖ
ß)&()&
ﬂ

D
&
ﬂ.-
;<.=)&
ﬂ.-
5$
>
ﬂ

ﬂﬃ-F-

-
>VWXJ
ﬂ
+
D
&=J
÷

ÓÂ
Æñ
¤,»_

¤
8

÷
/lÙíﬀìSúÛÜ
Ó
S
Ö
Ò ö.8CÕ
âQÞé,ãåà
ø
ÞoSÖV/lÙÙÞSÝ`Ö

u*²wGß.¸¹>Y

 ± ﬁ.
D
'^
E÷¼Ó
æ
Â
»
Æñ
8


æ

÷
Ø?õdÜﬀãåê
Ó

ö
¤
Ö
Ò ö
æ
Õ
ádÖDÇfÖ
ø
Ùh:lÜÞþ
÷
ÅÖØ?êåêÞSß
÷
á6Ö:lêÞSë6ÛÜﬀí
÷
ÞSß6à
ù
ÖâlìSúÛäÖxÅ
ù
Å6ØKçñSÅ,íﬀÜﬀÛÞSÝDäQÞSß6à(ãïíﬀÛÜÞCíﬀãåì_ßãß
Þäﬀãß6îSêåÛ)60ÞJäﬀä
ãåî_ßdÝ)Ûßuí^êÞSßdî_ëdÞJîSÛ
÷
êÞSß6î_ëdÞJîSÛÜﬀÛó]ÛÜﬀÛß6ÙÛ"Ý"ÞSßGëUÞJê[Öô¹ÛÙðdßdãåÙÞJêzÇKÛõìSÜﬀí
ø
6
Ó
»
8,÷
ç¹ÞþBÜ
Ûß6ÙÛfç¡ãïé_ÛÜÝ)ìSÜﬀÛ2lÞCíﬀãåì_ßdÞJê¹ç¾ÞJúìSÜ
ÞCíﬀìSÜWo
÷¼Ó

ö
¤
Ö
Ò öSöCÕ
áGÞSÝ)ÛäzÇfÖ
ø
Ùh:lÜ
ÞþfÖ¡ôBðdÛæ¹Ø?çNêÞSß6î_ëdÞJîSÛJñ¶âlÛäﬀÙÜﬀãåõdíﬀãåì_ßÞSßdà"ÞSßdÞJêo\äﬀãåäÖ

u*ÁT,
ﬂ
&
Eﬂ
'
D
&
E
.&N>l5^J
ﬂ
+
D
&=JxY
ﬂ
&IJ
ﬂ
J[
Eﬁﬂ
&
ﬀ
w
PSE
\
E÷
»
ÂIÓ
Æñ
»4»
,ö

÷
áGÞSßGëUÞJÜWo
Ó

ö

Ö
Ò ö

Õ
:hÖò¹Ö
ø
Ù\cfÛìþKß
÷
æÖá6ÖeÇ?Þ\o,þYÞJÜ
àI6jÅ6Ý)ãïí
ð
÷
ÞSß6àíÅÖcØÖeÇKëdä
ðÖò½ÞJÜ
ÞJêåêåÛê¾úUÜ
ÞSß6ÙðI60ÞSß6àI6vúì_ëdß6à Ö
ù
ßhço\àdãÞcfÜ
ì_ß6ä%RÂìlÞSßdàLâ?ÛÞSßÅ6ðGëUÝ)ä
ð6ÛÜë6àdàdãß
÷
ÛàdãïíﬀìSÜﬀä
÷Itﬀ
y
ﬂ
&(')
EtD
&>
ﬂ

ﬂ.-F-

-I-
Jﬃ
D
@O<
E÷
ÙðdÞJõ6íﬀÛÜ
G÷
õUÞJîSÛä
ÓSÓSÓ)UÓ
,Ö
d
ÞJêåä5íﬀÛàòµÜﬀÛäﬀä
÷
á_ì_ðdß¢ç§ãåêåÛoÞSß6àÈÅ\ì_ß6ä
÷
2KÛþQÄìSÜﬀÚ
÷¡Ó
S
Ö
Ò


Õ^ø
ãåÙðUÞJÛê
ø
ÛíﬀÙÞJêåóÞSßdàá_ì_ðUß£ÇBÛãåà¼Ö
·
)%
ﬂ
&
<Ã
 ¹Ä	
-ﬂD
&
ﬀ
Ö±/_b6ó]ìSÜﬀà
q
ß6ãïé_ÛÜﬀäﬀãïíroPòÜ
Ûäﬀä
÷
/
b\ó]ìSÜﬀà
÷
:lÜ
ÛÞCíK×VÜﬀãïí
ÞJãß
÷¡Ó
S
,Ö
Ò

ÓÕ
ÇKìSúdãß
ø
ãåêß6ÛÜ
÷Uø
ÞJàdä}ô¹ìSótíﬀÛ
÷
ÞSß6àwÇBìSúUãß
d
ÞJÜﬀõÛÜÖ9TUOI
B


&
D

D
&z5$w
ﬂ
&
ﬀﬃﬂ

ﬀ
*Y½Ö
ø`ù
ô
òµÜﬀÛäﬀä
÷
û}ÞSÝúUÜﬀãåàdîSÛ
÷Uø
ÞJäﬀä
ÞJÙð,ë6äﬀÛí5íﬀä
÷¾Ó
S
,Ö
,¤
8
Ò

Õ
çÖ:^Ö
ø
ãïí5íﬀÛßÖY×µÜÞSß6Ùð=60ÞSßdàI6vúì_ëdß6àÝ)Ûí
ð6ì,àdäñ7:QÛß6ÛÜ
ÞJê¼ó]ìSÜ
Ýhë6êÞCíﬀãåì_ß`ÞSß6àõdÜﬀìSõÛÜ5íﬀãåÛäÖ?A	]
\
ﬂ

D
&
E"

E

ﬂ
5'\O
÷¡Óö\ÂIÓ
Æñ 	»

¤,»
÷
áGÞSßGëUÞJÜWo
<
ÛúdÜ
ëdÞJÜWo
Ó
 æJ,Ö
Ò
4¤
Õ
:QÜﬀÛî2?Ûêåäﬀì_ß
÷
ÛàdãïíﬀìSÜÖzw
PSE
\
E
>VWXJ
ﬂ
+
D
&IJ¡
D
@O*{
ﬀ

-ﬂ
]5¼SÖ
ù
ßdß6ìéJÞCíﬀãïé_Ûô¹ÛÙðdß6ìSêåìSîoSÖ
òµÜﬀÛßuíﬀãåÙÛ)6
d
ÞJêåê
÷`4
ßdîSêåÛþVì,ìGàFûYêåãnä
÷
2KÛþ°á_ÛÜﬀäﬀÛo
÷¡Ó
S
Ó
Ö
Ò
,»
Õ
ÇKãåàUð6ão6ë6ÜÅÖ[2KãåÚ\ð6ãåêÞSß6àDØ?Ü5é\ãß6à Ö
ù
à¼ñ»ÞêÞSß6î_ëdÞJîSÛKþBãïí
ðDãÝDõdêåãåÙãïíõUÞJÜÞJêåêåÛêåãåä
ÝÖ
ù
ßDádÖGôQÖ

Ûì
÷
ÛàUãïíﬀìSÜ
÷I

	
ﬂ

ﬂ

D
yw%
ﬀP
W$|>
ﬂ

ﬂ.-@-

-
>VWXJ.
ﬂ
+
D
&=J9Y
ﬂ
&=J
ﬂ
J<
E
jTUOI_w
ﬂ.-QDFE
O
ﬂ
&C>VW
G
]
-

E÷
é_ìSêëdÝ)Û
8
ìSótw.	I'
D%ﬂﬃ-
T	
D
'
ED
&Lw,S	IW'X
	
D
&=J
÷
õUÞJîSÛä
Óh8



Ó
Ö2KìSÜﬀí
ð=6
d
ìSêåêÞSßdà
÷
ØlÝ)äﬀíﬀÛÜﬀàUÞSÝ
÷
ôBðdÛ2KÛí
ð6ÛÜ
êÞSß6àdä
÷ Ó
S Ö
Ò

Õ
âQÞé,ãåà.ØÖ ò½ÞJàUëdÞÞSß6à
ø
ãåÙðdÞJÛêµá6ÖSçmìSêåóqÛJÖLØ?à6éSÞSß6ÙÛàÙì_Ý)õdãåêåÛÜlìSõ6íﬀãÝDã10ÞCíﬀãåì_ß6äfó]ìSÜQä
ë6õÛÜ56
Ùì_ÝDõUë\íﬀÛÜﬀäÖ9+I&
D
'
ﬂ

D
&
E
5$9@O

u*
÷
J
ÂIÓ
 Æñ
ÓSÓö
»
UÓ
 
Ó_÷
âlÛÙÛÝ^úÛÜ
Ó

ö.8
Ö
Ò

8CÕ
û}ð6ÛÜﬀÜﬀã
ø
Öò½ÞSß6ÙÞJÚSÛJÖ
ø
ëdêïíﬀãïí
ð6ÜﬀÛÞJàdÛàNêÞSß6î_ëdÞJîSÛäQó]ìSÜläﬀÙãåÛßuíﬀãUÙLÞSß6àíﬀÛÙðdß6ãåÙÞJê½Ùì_ÝDõUë\íﬀãß6î\Ö
>l5h'^X
ﬀD
&=J
E
5$9@OIlß 7  
÷dö,ÓÂ

Æñ

öSöh
¤

»
÷A
ÛúdÜ
ëdÞJÜo
Ó
S4¤
Ö
Ò

æ
Õ+B

ﬂ
$w
ﬂ
&
ﬀ[ﬂ

ﬀ
$\Lß)&$\^
ﬂ

D
&T'O<&(
-
XJ
PÅ
>p
ﬂ[G-
A	I
ﬂ

D
&=Jw
PSE
\
E
ß)&\F$
ﬂ
'^
Æ
>VwGßWÇtÈÖ
ù54474}÷
Å\ÛõdíﬀÛÝúÛÜ
Ó
S,»
ÖVò
Ó
S
¤
Ö
»
Þ
3
â
Ó
,Ö
Ò

öCÕ
ç§ãåêåêåãÞSÝ
d
Ö¼òµÜﬀÛäﬀä
÷
ÅdÞSë6ê½Ø ô¹Ûë6ÚSìSêåäﬀÚ<o
÷
çRãåêåêåãÞSÝ ôQÖ æ¶Ûí5íﬀÛÜﬀêåãß6î
÷
ÞSß6à:×VÜﬀãÞSßmò¾Ö

êÞSßdßdÛÜWo
÷
ÛàUãïíﬀìSÜﬀäÖ ?=a\
D
'
ﬂ.-V"
'
D
	
ED
&k¹Ö´ûÞSÝ^údÜﬀãåàdîSÛ
q
ß6ãïé_ÛÜﬀä
ãïíoPòµÜﬀÛäﬀä
÷
ûÞSÝ^údÜﬀãåàUîSÛ
÷
:QÜﬀÛÞCí
×VÜﬀãïí
ÞJãß
÷
äﬀÛÙì_ß6àÛàdãïíﬀãåì_ß
÷¼Ó
S
Ö
Ò
S
Õ^ø
ãåÙðUÞJÛêcá6Ö<fë6ãßdßÖdØlßdÞJêo\äﬀãåäÞSß6àLãÝDõdêåÛÝ)Ûßuí
ÞCíﬀãåì_ßhìSócúUÜ
ÞSß6ÙðI60ÞSß6àI6vúì_ëdß6àhÞJêåîSìSÜﬀãïí
ðdÝDä¶ì_ß)Þ
ð[o\õÛÜ
Ùë6úÛfÝ^ëdêïíﬀãåÙì_Ý)õUë\íﬀÛÜÖß 7  ©T,
ﬂ
&
Eﬂ
'h
D
.&
E
.&³
	
E÷
¤S
Â
¤
Æñ
¤
ö
»

¤
ö
æ
÷»ø
ÞJÜﬀÙð
Ó
S
,Ö
ÒÔÓ
S
Õ^ø
ãåÙðUÞJÛê}á6Öfë6ãßdß:ÞSßdà.òVð6ãåêåãåõ.ádÖ
d
ÞCíﬀÙð6ÛÜÖFâQÞCí
Þ6võUÞJÜ
ÞJêåêåÛêõUÜﬀìSîSÜ
ÞSÝDÝDãß6îì_ßyÝ^ëdêïíﬀãåÙì_Ý+6
õcë\íﬀÛÜﬀäÖß 7  °w(5$%¡
ﬂ

÷
õcÞJîSÛä
8


æ
8,÷
Å\Ûõ6íﬀÛÝ^úÛÜ
Ó
S
,Ö
ÒÔÓ

ÓÕ^ø
ÞJÜ5íﬀãßû?ÖÇBãßUÞJÜﬀà
÷
âQÞSß6ãåÛêá6ÖëÅ\ÙÞJêåÛä
÷
ÞSß6à
ø
ì_ßdãåÙÞxÅÖ_ç¹ÞSÝÖ áuÞJàdÛJñ»Øð6ãåî_ð=6vêåÛé_Ûê
÷
ÝDÞJÙð6ãß6Û)6
ãßdàdÛõÛß6àdÛßuíBêÞSß6î_ëdÞJîSÛ^óqìSÜKõUÞJÜ
ÞJêåêåÛê¾õdÜﬀìSîSÜ
ÞSÝ"Ý)ãß6î\ÖYß   ._	(I\
÷

8\Â}8
Æñ

öh
¤
ö,÷
áGëdß6Û
Ó
S4¤
Ö
ÒÔÓ


Õ
áuì_ðdßíÇfÖSÇBìSäﬀÛLÞSß6à:QëIo(ç¶Ö*Å,íﬀÛÛêåÛ
÷
á_ÜÖQûpÉGñ?Ø?ß(Û)b\íﬀÛß6àdÛà:û êÞSß6î_ëdÞJîSÛLó]ìSÜ?àcÞCí
Þ"õcÞJÜ
ÞJêåêåÛê
õUÜﬀìSîSÜ
ÞSÝDÝDãß6î\Ö
ù
ßz>l5h'^X
ﬀD
&=J
E
W$a@OIaw'^&
ﬀ
ß)&\^&
ﬂ

D
.&
ﬂ.-
&$&(')#&Lw	W'X+]
	(I
D
&=J
÷
é_ìSêëdÝ)Û

÷
õUÞJîSÛä

UÓh8,÷ ø
Þo
Ó

ö
æGÖ
ÒÔÓ

¤
Õ
áuìGÛêÅ6ÞJêïí0
÷ud
ÞJÜﬀÜo(×VÛÜﬀÜWo6ÝDÞSß
÷
ÞSß6àáuÞSß6Ûí ç:ëÖ
ø
ë6êïíﬀãåõUÜﬀìGÙÛä
äﬀìSÜﬀäQÞSß6àNÜ
ëdß=6íﬀãÝDÛÙì_ÝDõdãåêÞ6
íﬀãåì_ß Öﬁ&('=)&('
P
j_>V
ﬂ
'
D
'^
ﬂ
&
ﬀ
 ¹Ä	
D
\&('^
÷
¤
Â}8
Æñ

æ
¤
I

÷
âlÛÙÛÝ^úÛÜ
Ó
S
Ó
Ö
,¤ æ
ÒÔÓ
 »
Õ
âQÞSß6ãåÛêµá6Ö=Å\ÙÞJêåÛä^ÞSß6à
ø
ì_ßdãåÙÞÈÅÖ¼ç¾ÞSÝ`Ö^ôKð6ÛhàdÛäﬀãåî_ßmÞSß6àÛéSÞJêëdÞCíﬀãåì_ß.ìSóVÞäðdÞJÜﬀÛàìSúIR5ÛÙí
äo,ä5íﬀÛÝ ó]ìSÜàdãåä5íﬀÜﬀãåúcë\íﬀÛàÝ)ÛÝ)ìSÜoPÝDÞJÙðdãß6ÛäÖ
ù
ß~>l5')X
ﬀD
&IJ
E
5${@OI
·D

E
w
P

	=
E^D
I
.&fA	I
ﬂ

D
&=J w
PSE
\
E+B

E^D
J&
ﬂ
&
ﬀ
ß)
	
-
a\&
ﬂ

D
&
÷ø
ì_ß_íﬀÛÜﬀÛo
÷
ûÞJêåãåó]ìSÜ
ß6ãÞ
÷
2?ìé_ÛÝ^úÛÜ
Ó
»
UÓ
æ
Ó
S,» Ö
ÒÔÓ

Õﬁ4
àUÝ)ì_ßdàQÅ\Ùð6ì_ßGúÛÜﬀîÞSßdà´×VÛÜ
ßdÞJÜﬀà°×YÞSßdß6ÛÜÖ ôBð6ÛL:2KØ½ô õdÜﬀìSR5ÛÙíñ§ØÊ:2
q
6vØ?àUÞ  Ã
Ùì_ÝDõdãåêåÛÜÖ
ù
ß>VW')X
ﬀ.D
&=J
E
5$

u* T
"
ß)]
tﬀ[ﬂ¬ \­6÷
õUÞJîSÛä »
öhI
æ
÷
×YÞJêïíﬀãÝ)ìSÜ
Û
÷»ø
ÞJÜWo\êÞSß6à
÷
2?ìé_ÛÝ^úÛÜ
8hUÓSÓ"Ó
S,» Ö
ÒÔÓ

8CÕ
ÇKìSúÛÜ5ínÅ\ÛàdîSÛþBãåÙÚUÖ
ù
ÝDõdêåÛÝ)Ûßuíﬀãß6î,ë6ãåÙÚGä
ìSÜ5íBõdÜﬀìSîSÜÞSÝ)äÖ++=&
D
'
ﬂ

D
.&
E
5$?@O

u*
÷

ÓÂIÓ
Æñ
ö
» æ
,öﬃ
æ
÷
/lÙíﬀìSúÛÜ
Ó
 æ
ö
Ö
ÒÔÓ
æ
Õ
ÇKìSúÛÜ5íÈÅ\ÛàdîSÛþBãåÙÚUÖ
-
Jﬃ
D
@O[
E
Ö ØKàdàUãåäﬀì_ß=6çmÛäﬀêåÛo
÷
ÇKÛÞJàdãß6î
÷fø
ÞJä
ä
ÞJÙð,ë6äﬀÛí5íﬀä
÷
ä
ÛÙì_ß6à
ÛàUãïíﬀãåì_ß
÷¡Ó

öSö
Ö
ÒÔÓ

öCÕ
ÅIo\Ý"Ý)ÛíﬀÜﬀãåÙQÝhë6êïíﬀãåõdÜﬀì,ÙÛäﬀäﬀãßdî\Ö¶ô¾ÛÙðdß6ãåÙÞJê¡Ü
ÛõìSÜﬀí
÷
Å\ãåêåãåÙì_ß:lÜÞJõUð6ãåÙä
÷6ù
ß6ÙJÖ
÷¼Ó
S,»
Ö
ÒÔÓ


Õﬁ4
ðGëdàÅ6ðUÞJõdãåÜﬀì\ÖKØ ä
ë6údäﬀÛílìSóµûYì_ßdÙë6ÜﬀÜﬀÛßuíKòµÜﬀìSêåìSîÞSß6à(ãïíﬀälãßuíﬀÛÜﬀõdÜﬀÛíﬀÛÜÖlô¹ÛÙðUß6ãåÙÞJêÇBÛõìSÜ5í
ôÇl60S
¤
÷»ù
ût/lô
÷ù
ßdä5íﬀãïí
ë\íﬀÛ)ó]ìSÜ?2?Ûþ:lÛß6ÛÜÞCíﬀãåì_ßyûYì_ÝDõUë\íﬀÛÜlô¹ÛÙðdß6ìSêåìSîo
÷
ô¹ìSÚ<o_ì
÷
áGÞJõUÞSß
÷
Ó

ö
¤
Ö
ÒÔÓSÓ

Õﬁ4
ðGëdàvÅ6ðdÞJõdãåÜ
ì\ÖVûYì_ß6Ùë6Ü
ÜﬀÛß_í}òµÜﬀìSêåìSî\ñYØ°õUÜﬀìSîSÜﬀÛäﬀä}Ü
ÛõìSÜﬀíÖVß  7 g
	
÷¡Ó

Âö
Æñ
»4»
IJö,÷
Ølë6î_ë6äﬀí
Ó

ö.8
Ö
ÒÔÓSÓSÓÕﬁ4
ðGëdà Å6ðdÞJõdãåÜ
ì
÷
ÛàdãïíﬀìSÜÖ¿&'\I^&(l>l5
-
XJ[j
-@-
'
ﬀ
>
ﬂ
	I
E÷
é_ìSêëdÝDÛ
Ó
Ö
øù
ô òÜ
Ûäﬀä
÷
û}ÞSÝúUÜﬀãåàdîSÛ
÷Uø
ÞJäﬀä
ÞJÙð,ë6äﬀÛí5íﬀä
÷¾Ó

ö
æGÖ
ÒÔÓSÓ

Õﬁ4
ðGëdà Å6ðdÞJõdãåÜ
ì
÷
ÛàdãïíﬀìSÜÖ¿&'\I^&(l>l5
-
XJ[j
-@-
'
ﬀ
>
ﬂ
	I
E÷
é_ìSêëdÝDÛ

Ö
øù
ô òÜ
Ûäﬀä
÷
û}ÞSÝúUÜﬀãåàdîSÛ
÷Uø
ÞJäﬀä
ÞJÙð,ë6äﬀÛí5íﬀä
÷¾Ó

ö
æGÖ
ÒÔÓSÓ
¤
Õﬁ4
ðGëdà ÅdðdÞJõdãåÜﬀì\ÖôKð6Ûhó]ÞSÝDãåêoìSóÙì_ß6ÙëdÜﬀÜﬀÛßuílêåìSîSãåÙDõdÜﬀìSîSÜ
ÞSÝ"Ý)ãß6î"êÞSß6î_ëdÞJîSÛäÖ

u*¯.]
	(I
D
&=JCw,I)y
PE÷

ÓÂ
¤
Æñ
»
Ó
¤
IGÓ

÷
Å\ÛõdíﬀÛÝúÛÜ
Ó

ö

Ö
ÒÔÓSÓ
»
Õﬁd
ÞSßdÝ"ÞJìÈÅ6ð6ã½ÞSß6àmá_ì_ßUÞCí
ð6ì_ß'Å\ÙðUÞJÛnÛÜÖ)ò½ÞJÜ
ÞJêåêåÛêµäﬀìSÜ5íﬀãß6îú<o(Ü
Ûî_ë6êÞJÜfä
ÞSÝDõdêåãß6î\Ö;<I)&
ﬂ.-
W$
>
ﬂ

ﬂ.-@-

-uﬂ
&
ﬀZB?DFE
%
D}G

ﬀ

	
D
&=J
÷¼Ó
»
Â
»
Æñ
¤
8,Ó)
¤
æ

÷
ØKõUÜﬀãåê
Ó
S
Ö
ÒÔÓSÓÕ^ø
ÞJÜﬀÙªÅ6ßdãåÜ
÷
Å,íﬀÛé_Û ç´Ö(/lí5íﬀì
÷
Å,íﬀÛé_Ûß
d
ë6äﬀä56vç¾ÛàdÛÜ
ÝDÞSß
÷
âQÞé\ãåà¹ç°Öﬂç:ÞJêåÚSÛÜ
÷
ÞSßdàáGÞJÙ
Úâlì_ß=6
î_ÞJÜ
Ü
Þ,Öl*>ß\jpTUOI#
	
-
\
"
%$&(')Ö
øù
ô òÜﬀÛäﬀä
÷
ûÞSÝ^údÜﬀãåàdîSÛ
÷Uø
ÞJäﬀä
ÞJÙðGë6ä
Ûí5íﬀä
÷¾Ó
S

Ö
ÒÔÓSÓh8CÕ
ÇKãåÙðdÞJÜ
àËÅ,í
ÞJêåêÝDÞSßÖ{Ë
E^D
&=J
ﬂ
&
ﬀ
>t
D
&=JL¸¹ NË±¸l¹Ö

Ü
ÛÛhÅ\ìSótí0þYÞJÜ
Û

ì_ëdß6àUÞCíﬀãåì_ß
÷
ûÞSÝ+6
úUÜﬀãåàdîSÛ
÷cø
ÞJäﬀä
ÞJÙðGë6ä
Ûí5íﬀä
÷¡Ó
S,»
Ö
,¤
ö
ÒÔÓSÓ
æ
Õ
×URﬀÞJÜ
ß6Û Å,íﬀÜﬀì_ë6äﬀíﬀÜ
ë6õ Ö£TUOIVÌÌ>l5XJ.
ﬂ

D
&=JmY
ﬂ
&=J.
ﬂ
J[Ö´Ø?àdàdãåäﬀì_ß=6çmÛä
êåÛo
÷
ÇBÛÞJàUãß6î
÷
ø
ÞJäﬀä
ÞJÙðGëdäﬀÛí5íﬀä
÷
äﬀÛÙì_ß6à`Ûàdãïíﬀãåì_ß
÷¡Ó
S
Ó
Ö
ÒÔÓSÓöCÕ^ø
ãåÙðUÞJÛêÅ\í
ëdÝDÝÇÞSß6àKÅ\ì_ß6î_ß6ãÞSße ð6ì_ëÖRØKêåîSìSÜﬀãïí
ðUÝ)ä)ãÝDõdêåÛÝ)Ûßuíﬀãß6îàdãåä5íﬀÜ
ãåúUë\íﬀÛàPäðdÞJÜﬀÛà
ÝDÛÝ)ìSÜWoSÖ¶ß 7  g
	
÷
,¤
Â
Æñ

»
=8
»
÷¡ø
Þ\o
Ó
S ,Ö
ÒÔÓSÓ

Õ
æ^ÖXÅÖ­Ådëdß6àdÛÜ
ÞSÝ
÷
:hÖVØÖl:QÛãåä5í
÷
ádÖVâlì_ß6î_ÞJÜﬀÜÞ
÷
ÞSß6àKÇfÖ
ø
ÞSß6Ùð6ÛÚcÖ®ôKð6Ûòæ
ø
Ùì_ßdÙë6Ü56
Ü
Ûß_í`Ùì_ÝDõUë\íﬀãß6înäWo\ä5íﬀÛÝñ
4
é_ìSêë6íﬀãåì_ß
÷
Û)b\õÛÜﬀãåÛß6ÙÛä
÷
ÞSß6à§íﬀÜ
Ûß6àdäÖ©>
ﬂ

ﬂ.-@-

-

	
D
&=J
÷
 
Â
» Æñ

¤
Ó)I
»
G÷
ØKõdÜ
ãåê
Ó
S,» Ö
ÒÔÓ
 
Õ
×VìSêåÛäﬀêÞþcLÖMÅI0o6ÝDÞSß6ä
ÚGã
÷
ÛàdãïíﬀìSÜÖV>
ﬂ

ﬂ.-@-

-`·
I&('
D
&
ﬂﬃ-
Y
ﬂ
&=J
ﬂ
J<
Eﬂ
&
ﬀ

	
D@-

E
ÖYØBû
ø
òµÜﬀÛäﬀä
÷
2?ÛþqÄìSÜ
Ú
÷
2?ÛþqÄìSÜ
Ú
÷¼Ó
S
Ó
Ö
ÒÔÓ

ÓÕ
Å\íﬀÛõUð6ÛßNô»Þ\o\êåìSÜÖx>
ﬂ

ﬂ.-@-

-
YUXJ
D
'>VWXJ
ﬂ
+
D
&=J³T(X'O[&
D
´\
E
Ö)òÜ
Ûß_íﬀãåÙÛ
d
ÞJêåê
÷u4
ß6îSÛêïþYìGì,à
ûêåãnä
÷
2KÛþ´áuÛÜﬀäﬀÛo
÷¼Ó

ö

Ö
ÒÔÓ
4
Õ
Å\íﬀÛõUð6Ûßnô»Þ\o\êåìSÜ
÷
á_ÛÜﬀÜﬀÛêåêkç:ÞCí5íﬀä
÷Bø
ÞJÜﬀÙ¹ÇKãåÛnÛê
÷
ÞSß6à
ø
ãåÙðUÞJÛêBò½ÞJêÝ)ÛÜÖ~ôBðdÛÙì_ß6Ùë6ÜﬀÜﬀÛßuí
îSÜÞJõUðñ×YÞJäﬀãåÙQíﬀÛÙðdß6ìSêåìSîoó]ìSÜãåÜﬀÜﬀÛî_ë6êÞJÜBõdÜﬀìSúdêåÛÝDäÖ»ß 7  >
ﬂ

ﬂ.-@-

-Uﬂ
&
ﬀ+B9DFE
%
DHG

ﬀ
T(X'O[]
&
-
^J
PJ÷¡Ó
S
8
Ö
ÒÔÓ
,¤
Õ
çÖS:^Öô¹ÛäﬀêåÛÜ»ÞSß6à
d
Öá6Ö
4
ß6ÛÞ,Ö_ØnêÞSß6î_ëdÞJîSÛµàdÛäﬀãåî_ßóqìSÜ¼Ùì_ßdÙë6ÜﬀÜﬀÛßuí¡õdÜﬀì,ÙÛäﬀäﬀÛäÖ
ù
ß9>l5h'^X
ﬀD
&=J
E
W$@Oﬁª
<ÍÎZ_·
ß>Vww.	
D
&=Jx;=
D
&t
	a.&$\\W\&('^
÷
õUÞJîSÛä
»

¤

»

ö,÷
ØYíﬀêÞSßuíﬀãåÙûYãïíro
÷
2?Ûþ°áuÛÜﬀäﬀÛo
÷
Ø?õdÜﬀãåê
¤

,ø
Þ\o

Ó

8Sö
Ö
ÒÔÓ
	»
Õ
áuì_ðdßNôBð6ìSÜß6êåÛoSÖLò»ÞJÜÞJêåêåÛêõdÜﬀìSîSÜÞSÝDÝ)ãßdî)þBãïí
ðâlÛÙêÞJÜ
ÞCíﬀãïé_ÛØ?àUÞ,ÖLô¾ÛÙðdß6ãåÙÞJêFÇKÛõìSÜ5íûXÅ<6
ôÇl6
4¤
60
¤
÷
ûYì_Ý)õUë6íﬀÛÜ­Å6ÙãåÛß6ÙÛâlÛõUÞJÜ5í
ÝDÛß_í
÷
û}ÞJêåãåóqìSÜ
ßdãÞ
ù
ßdä5íﬀãïí
ë\íﬀÛfìSó»ô¹ÛÙðdß6ìSêåìSîo
÷¹Ó
S4¤
Ö
ÒÔÓ

Õ
áuì_ðdßôBðdìSÜ
ß6êåÛoSÖ
ù
ßuíﬀÛîSÜ
ÞCíﬀãß6îó]ëdßdÙíﬀãåì_ßdÞJê¡ÞSß6à(ãÝ)õÛÜ
ÞCíﬀãïé_ÛfõUÞJÜÞJêåêåÛê¡õdÜﬀìSîSÜÞSÝDÝ)ãßdî\ñ¶ûBûp?
ä
ìSêë\íﬀãåì_ß6äíﬀì:í
ðdÛÅ6ÞJêåãåäðdÞSßPõUÜﬀìSúdêåÛÝ)äÖ
ù
ß>VW'^^
ﬀD
&=J
E
5$ @OI
Î
@Oyß 7   ß)&\^&
ﬂ

D
.&
ﬂ.-
>
ﬂ

ﬂ.-F-

-
>l5')
E^E^D
&=J#w
P

	=
E)D
I
Æ
ß>>Vw
¬ \­
È
÷
õcÞJîSÛä
8,Ó)=8
æ
÷
ûÞSßdÙuºëdß
÷ø
Û)b6ãåÙì
÷
Ø?õdÜﬀãåê

8h
J
Ó
S,»
Ö
ÒÔÓ

8CÕ
áuì_ðdß§ôBð6ìSÜß6êåÛoSÖ
ù
ßuíﬀÛîSÜ
ÞCíﬀãß6îõUÞJÜ
ÞJêåêåÛêfàUÞCí
ÞCýcìþ õUÜﬀìSîSÜ
ÞSÝDÝDãß6îmþKãïí
ð§í
ð6ÛØ?àUÞyí
ÞJäﬀÚ,ãß6î
ÝDìGàUÛê[Ö
ù
ßL>VW'^^
ﬀD
&=J
E
5$

u* T
"
ß)]
tﬀ[ﬂ~¬ \­d÷
õUÞJîSÛä
»
Ó
æ

»J
ö,÷
×YÞJêïíﬀãÝ)ìSÜﬀÛ
÷¶ø
ÞJÜWo\êÞSß6à
÷
2?ìé_ÛÝ^úÛÜ
8hUÓSÓ"Ó
S,»
Ö
ÒÔÓ

æ
Õ
áuì_ðdßôBð6ìSÜ
ß6êåÛoSÖ\âlÛÙêÞJÜ
ÞCíﬀãïé_ÛØ?àUÞ,ñ¾ò½ÞJÜ
ÞJêåêåÛê6àUÞCí
ÞCýcìþ~õdÜﬀìSîSÜ
ÞSÝ"Ý)ãß6îãßhÞKó]ÞSÝDãåêåãÞJÜ¾Ùì_ßuíﬀÛ)b\íÖ
ù
ß¿>VW')X
ﬀ.D
&=J
E
5$@OI¤<¼.
ﬀ
&&,
ﬂ.-
u* 
	w('
D
\&('^&$&(')
Æ
Awu
¬ ﬃ!
È
÷
õcÞJîSÛäAæ
¤
,ö

÷
2?ÞJä
ðué\ãåêåêåÛ
÷
ô¹Ûßdß6ÛäﬀäﬀÛÛ
÷(
ÛúdÜ
ëdÞJÜo

öh,ø
ÞJÜﬀÙð

Ó
S

Ö
,¤S
ÒÔÓ

öCÕ
áuì_ðdßAôKð6ìSÜ
ß6êåÛoSÖò»ÛÜﬀó]ìSÜ
ÝDÞSß6ÙÛìSófÞmÙêÞJäﬀäìSófð6ãåî_ð6êo<6võUÞJÜ
ÞJêåêåÛê?àdãïé\ãåàdÛ)60ÞSß6àI6vÙì_ß\ë6ÛÜÞJêåîSìS6
Ü
ãïí
ðdÝ)äÖ.ô¾ÛÙðdß6ãåÙÞJêXÇKÛõìSÜﬀí)ûÅ<6vôXÇl6 

6
Ó

÷
ûYì_ÝDõUë\íﬀÛÜÅ\ÙãåÛß6ÙÛâlÛõUÞJÜ5í
ÝDÛß_í
÷
ûÞJêåãåóqìSÜß6ãÞ
ù
ß6ä5íﬀãïí
ë6íﬀÛfìSó»ô¾ÛÙðdß6ìSêåìSîo
÷¹Ó
S

Ö
ÒÔÓ
J
Õ
áuì_ðdßhôBð6ìSÜß6êåÛoSÖUò»ÛÜﬀó]ìSÜ
ÝDÞSß6ÙÛìSóÞQð6ãåî_ð=6vêåÛé_ÛêUõUÞJÜ
ÞJêåêåÛêdõdÜ
ìSîSÜ
ÞSÝDÝDãß6îBêÞo_ÛÜµàdÛß6Ûàhì_ßhíﬀìSõ
ìSó»í
ðdÛØ?àUÞLí
ÞJäﬀÚ,ãß6îÝ)ì,àdÛê[Ö
ù
ß >VW'^^
ﬀD
&=J
E
5$#T
"
ß)]
_ﬀﬃﬂ¿¬ ﬃ!J÷
õUÞJîSÛä 




8

÷
Ø?ßUÞSð6ÛãÝ
÷
û}ÞJêåãåóqìSÜ
ßdãÞ
÷
2?ìé_ÛÝ^úÛÜ
UÓ

Ó
S

Ö
ÒÔÓ
¤ 
Õ
áuìSäﬀÛõ~ô¹ìSÜﬀÜﬀÛêåêÞJä
÷ø
ì_ßdãåÙÞ'ÅÖ½ç¾ÞSÝ
÷
ÞSß6à~á_ì_ðdßnçÖ
d
Ûßdß6Ûä
äWoSÖ

ÞJêåä
Û`ä
ðdÞJÜﬀãßdîFÞSß6à~ä
õUÞCíﬀãÞJê
êåì,ÙÞJêåãïíoãßÝhë6êïíﬀãåõdÜ
ìGÙÛäﬀä
ìSÜ?ÙÞJÙð6ÛäÖhß   £T
ﬂ
&
E\ﬂ
'
D
&
E
.&
	\
E÷
»¤
Â}8
Æñ
8ﬃGÓ)=8.8
¤
÷
áGëdß6Û
Ó
S,» Ö
ÒÔÓ
¤
ÓÕ
â^ÖØÖô¹ëdÜ
ß6ÛÜÖôBð6ÛäﬀÛÝDÞSßuíﬀãåÙÛêåÛî_ÞSß6ÙÛhìSó¶ÞJõdõUêåãåÙÞCíﬀãïé_Û^êÞSßdî_ëdÞJîSÛäÖ
ù
ß>l5')X
ﬀD
&IJ
E
5$@O

u*».&$\\W\&('^?&
·
I&('h
D
&
ﬂ.-
>l5^J
ﬂ
+
D
&=JﬁY
ﬂ
&=J.
ﬂ
J[
E
ﬂ
&
ﬀ

	\

W'O
D
X'%IW
÷
õcÞJîSÛä
öﬃ

÷
ò¹ìSÜﬀíﬀä
Ý)ì_ë\í
ð
÷
2KÛþ
d
ÞSÝ)õUä
ð6ãåÜﬀÛ
÷
/lÙíﬀìSúÛÜ
Ó

ö,Ó
Ö
ÒÔÓ
¤
Õﬁ4
ÜﬀãåÙ

ÖdæÞSßàdÛlæ¶ÛêåàdÛJÖ.&('\I)W\&|w('
D
&
D 
'#
	
D
&=J Ö­Å\õdÜﬀãß6îSÛÜW6æ¶ÛÜﬀêÞJî
÷
2?ÛþÍÄìSÜﬀÚ
÷
2?ÛþqÄìSÜ
Ú
÷¼Ó
S,»
Ö
ÒÔÓ
¤4¤
Õ
ØÖSéSÞSßZçRã Rﬀß6î_ÞSÞJÜﬀàdÛß
÷
×KÖuá6Ö
ø
ÞJãåêåêåì_ë=b
÷
á6Ö
4
Ö_çÖSò¹ÛÙÚ
÷
û?Ö
d
Ö_ØÖ.cfìSä5íﬀÛÜ
÷,ø
ÖÅ6ãß_í0ìSóqí
÷
û?Ö
d
Ö
ç¾ãß6àdäﬀÛo
÷
çÖ`:^Öç¶ÖôQÖ
ø
ÛÛÜﬀíﬀÛß6ä
÷
ÞSß6àíÇfÖ:^Ö

ãåäﬀÚSÛÜÖÇBÛé\ãåäﬀÛàNÜﬀÛõìSÜ5íKì_ß(í
ð6ÛhÞJêåîSìSÜﬀãïí
ðdÝDãåÙ
êÞSßdî_ëdÞJîSÛØ?çA:?/Qç
8Sö
Ö

'
ﬂ
ß)&$\)
ﬂ

D
'
ﬂJ÷lÂIÓ)
¤
Æñ
Ó)
,¤
8,÷½Ó

æ

Ö
ÒÔÓ
¤,»
Õ
ò½ÞSë6ê¹:^ÖSçð6ãïíﬀãß6îÞSß6àÇBìSúÛÜ5í²ÅÖæÖ ò½ÞJäﬀÙì,ÛJÖfØ ð6ãåäﬀíﬀìSÜWoìSóàcÞCí
Þ6ýUìþ êÞSß6î_ëUÞJîSÛäÖß  7 

&,&
ﬂ.-QE
5$9@OIM
DFE
}
P
5$x
	
D
&=J
÷¡Óh8\Â
»
Æñ
¤
öhI

÷
ç§ãß_íﬀÛÜ
Ó
S,»
Ö
ÒÔÓ
¤
Õ
2?ãåÚ,êÞSë6äAçRãåÜ5í
ð Ö}Ø ß6ìJíﬀÛì_ß³ÏﬀòÜ
ìSîSÜ
ÞSÝÏÅ,íﬀÜ
ë6Ùí
ë6Ü
ÛäBó]ìSÜBò½ÞJÜ
ÞJêåêåÛê»òÜﬀì,ÙÛäﬀäﬀãßdî.Ð\ÖC++=&
D
]
'
ﬂ

D
&
E
5$ﬁ@OI

u*
÷

Â
Æñ
¤


¤
ÓS÷¡ø
Þ\o
Ó

8.8
Ö
ÒÔÓ
¤
8CÕ^ø
ãåÙðUÞJÛêëçmìSêåó]ÛJÖ,M
D
JSO
>_@$)
ﬂ
&(')9
	
D%-

E
$\¹>
ﬂ

ﬂ.-@-

-
._	(I
D
&=JSÖGØ?àdàdãåäﬀì_ß=6çmÛä
êåÛo
÷
ÇKÛà6þYìGì,à(ûYãïíro
÷
ûÞJêåãåó]ìSÜ
ß6ãÞ
÷¼Ó
S
8
Ö
ÒÔÓ
¤
æ
Õ^ø
o6ëdß6îac)Ö^ÄµÞSß6îÞSß6àFû}ð6ãïí
ÞÇÖcâQÞJäÖ
4
éJÞJêëdÞCíﬀãåì_ßFìSó¶Þ"õUÞJÜ
ÞJêåêåÛê¹údÜ
ÞSß6Ùð=60ÞSß6àI6vúì_ëdßdà`ÞJêåîSìS6
Ü
ãïí
ðdÝ ì_ßÞÙêÞJäﬀäfìSóµÝhë6êïíﬀãåõUÜﬀìGÙÛä
äﬀìSÜﬀäÖß 7  £T
ﬂ
&
E\ﬂ
'
D
&
E
.&{>
ﬂ

ﬂ.-@-

-¹ﬂ
&
ﬀ#B9DE
%
D}G

ﬀ
w
PE

E÷`lÂIÓ
Æñ³æ
»
,ö.8,÷
áuÞSß,ëdÞJÜWo
Ó
S,»
Ö
